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1.0 GENERAL INFORMATION 

This site specific Health and Safety Plan (HASP) has been prepared in conformance with 

requirements of the Occupational Safety and Health Administration (OSHA) Title 29 Code 

of Federal Regulations (CFR) Part 1910.120 - Hazardous Waste Operations and Emergency 

Response, OSHA 29 CFR 1910.1200 - Hazard Communication, Department of Energy 

(DOE) regulations, and EG&G Standard Operating Procedures (SOPS). In addition, this 

plan complies with the requirements of the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), and the Resource Conservation and Recovery 

Act (RCRA). This HASP represents the minimum health, safety, and emergency response 

activities required for the Phase I RCRA Facility Investigation (RFI)/Remedial 

Investigation (RI) for Operable Unit Number 4 (OU4) at the EG&G Rocky Flats Plant 

(RFP) in Golden, Colorado. The OU4 site is on the U.S. Environmental Protection 

Agency’s (EPA) Superfund National Priorities List. Compliance with this HASP is required 

of all personnel working at or visiting the RFI/RI site, including all employees and 

subcontractors of EG&G and Applied Environmental, an SEC Donohue Company. 

The purpose of the RFI/RI is to characterize soil contamination around the Solar Ponds 

and under the pond liners and determine risk of the contamination. In addition, this project 

will attempt to delineate the original pond area location. Lastly, the RFI/RI will try to 

determine where underground objects, powerlines, and pipelines are located in the Solar 

Pond area. 

The purpose of this HASP is to detail the health, safety, accident, and fire protection 

standards and procedures to be used during the course of the RFI/RI; outline standard 

operating procedures to ensure the health and safety of all personnel performing activities 

connected to the project; outline emergency and contingency plans for protection of 

personnel and for any contingencies which might also affect the surrounding populace and 

environment; and designate the responsibilities and authorities for implementing this HASP, 

as well as reporting procedures. a 
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All employees who work on this project must be familiar with the information, instructions, 

and emergency response actions contained in this HASP. All employees directly involved 

in RFI/RI field activities must read this HASP and sign a statement included in 

Appendix A, prior to participating in any field activity, that they have read and understand 

this HASP. Any modifications to this HASP will be presented to project personnel involved 

in field activities during safety briefings. The safety briefings will be documented and the 

modifications incorporated into this HASP. 

The HASP shall be available for inspection and review by all personnel participating in the 

RFI/RI field activities; authorized EG&G personnel; representatives for DOE, EPA, 

OSHA, and the State of Colorado; and other authorized visitors. A copy of the HASP shall 

be readily available during field activities. 

All Applied Environmental and subcontractor employees will be qualified by the Project 

Manager (PM) and Project Health and Safety Manager (PHSM) prior to participating in 

RFI/RI field activities at RFP to verify that required training and medical surveillance has 

been completed. 

1.1 REFERENCES. REGULATIONS. AND GUIDELINES 
This HASP and all RFI/RI field activities conducted throughout OU4 and the Solar 

Evaporation Ponds area will be in compliance with the requirements of the most current 

edition of the following documents: 

U.S. Department of Energy Regulations; 

U.S. Department of Labor. OSHA Standards 
29 CFR Part 1910, specifically 29 CFR 1910.120 and 29 CFR 1010.1200; 

US. Environmental Protection Agency. Standard Operatincr Safety Guidelines 
July 1988; 

National Institute of Occupational Safety and Health (NIOSH)/OSHA/U.S. Coast 
Guard (USCG) /EPG OccuDational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities 
October 1985; 
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EG&G Health and Safety Practices Manual; 

EG&G Standard Operating Procedures; and 

Field Sampling and Geophysical Investigation of the Existing Solar Ponds Area. 

1.2 SCOPE OF SERVICES 

The scope of services to be covered by this HASP for the RFI/RI field sampling project at 

RFP are briefly summarized below. 

OU-wide radiological survey and surficial soil sampling; 

OU-wide vadose zone monitoring; 

Field sampling and geophysical investigation in the vicinity of the Original pond; 

Field sampling and geophysical investigation of the existing Solar Ponds area; and 

Field sampling and investigation of the Interceptor Trench system and site 
remainder. 

1.3 FIELD CHANGES 

Applied Environmental's Field Change form is included in Appendix B. Any employee or 

subcontractor working on the OU4 RFI/RI can initiate a change in the HASP by filling out 

the Field Change Form and submitting it to the Applied Environmental Project Health and 

Safety Manager (PHSM). This form must then be signed by the Applied Environmental 

PHSM, Program Manager (PrM), and Project Manager (PM). Before the field change 

becomes final, signatures must also be obtained from the EG&G Health and Safety Liaison 

Officer and the EG&G Project Manager. 

Once the change is approved, the Field Change Form must be incorporated into the HASP 

in the appropriate section. 

1.4 HASP CONTENTS AND ORGANIZATION 
The HASP includes the following information: 
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Staff organization and responsibilities - Section 2.0; 

Site description and contamination characterization - Sections 5.0, 6.0, and 7.0; 

Hazard Assessment, Levels of Protection, and Action Levels - Sections 6.0,7.0, and 
10.0; 

Accident Prevention - Section 13.0; 

Heat and cold stress monitoring - Sections 6.0 and 16.0; 

Site control measures - Section 14.0; 

Personal hygiene and decontamination - Section 11.0; 

Personal and environmental monitoring - Section 8.0; 

Medical surveillance - Section 16.0; 

General and site-specific training - Section 9.0; 

First aid and emergency equipment - Section 17.0; 

Emergency response and contingency plan - Section 17.0; 

Standard operating procedures - Section 18.0; and 

Logs, reports, and record keeping - Section 20.0. 
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2.0 PROJECT ORGANIZATION 

2.1 PERSONNEL RESOURCES 

The Applied Environmental team is comprised of a senior technical program and project 

manager, senior advisors, project support personnel, and project technical support personnel. 

The project organization is shown in Figure 2-1. A summary of the technical qualifications 

of the personnel shown in Figure 2-1 is presented in Table 2.1. Also included on Table 2.1 

are the roles and responsibilities, company and contact telephone, pager, and FAX numbers 

of each individual. 

A senior advisory team will be responsible for the technical quality of the entire project. 

This team is comprised of senior level individuals with extensive experience in the technical 

areas that are required at OU4. Advisory team members will provide technical expertise 

during the implementation of the RFI/RI and BRA, and review all work products produced 

during the entire project. 

Project support personnel will be responsible for all administrative issues, overall Quality 

Assurance/Quality Control (QA/QC), and health and safety. Administrative personnel will 

be responsible for budget and schedule tracking, contractual budget reports, data 

management and Geographic Information System (GIS) input. 

Project technical support personnel includes a project engineer, hydrogeologist, geochemist, 

and toxicologist as shown in Figure 2-1. Each individual will have direct responsibility for 

their respective technical areas throughout the entire project. Additional technical 

resources, including the field team leader, Mr. John Evans, and the project health and safety 

officer, Ms. Anne-Marie Edwards are shown in Figure 2-1. 

Several subcontractors are included in the Applied Environmental team to provide 

additional technical expertise. A list of the subcontractors, their addresses and phone 

numbers, the name of the contact person, and a description of the responsibilities of each 

subcontractor is presented in Table 2.2. 
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Table 2.3 provides a list of key EG&G personnel, their title, telephone number, and pager 

number. 

2.2 PROGRAM MANAGER 

Ms. Judy Flook, the Program Manager (PrM), is primarily responsible for overall technical 

performance and the administrative management of all tasks that will be conducted during 

the performance of the OU4 Phase I RCRA Facility Investigation/Remedial Investigation 

(RFI/RI). Ms. Flook has the complete authority for commitment of resources for any task. 

Ms. Flook also has overall responsibility for safety during the site activities. 

responsibilities include: 

Her 

Coordinating preparation of an effective, approved site health and safety plan for 
the project; 

Characterizing the potential specific chemical and physical hazards which may be 
encountered in the conduct of the RFP in conjunction with the SSHO and the 
Project Health and Safety Manager (PHSM); 

Determining the levels of potential employee exposure to hazardous materials; 

Assuring that adequate and appropriate health and safety training and equipment 
are available for project personnel; 

Arranging for medical examinations for specified project personnel, if necessary; 
and 

Designating a PHSM. 

2.3 DEPUTY PROGRAM MANAGER 

Ms. Barb Neary, the deputy program manager, will report directly to Ms. Hook and be 

responsible for the day-to-day conduct of the project. Ms. Neary will also be responsible 

for coordinating the RFI/RI and Baseline Risk Assessment (BRA) portions of the project 

and will perform Ms. Flook's duties in her absence. These two individuals are the primary 

contacts for the Applied Environmental team with Bruce Peterman, the EG&G OU4 Project 

Manager. 
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2.4 PRO.TECT MANAGERS 

Due to the size and complexity of the implementation of the RFI/RI, two overall project 

managers and three deputy project managers have been identified. Mr. Clark Grose is a 
registered professional geologist. Mr. Grose will be responsible for the implementation of 

the RFI/RI field program, preparation of technical memoranda related to RFI/RI activities, 

and preparation of the report. Mr. Frank Blaha and Ms. Lisa Negri will provide support 

to Mr. Grose as needed and assist with the implementation of the field program. Mr. Mike 

Thomas is responsible for the overall completion of the BRA. A deputy project manager 

for the BRA will be added to the team who will be responsible for day-to-day activities of 

the Human Health Risk Assessment (HHRA) and Environmental Evaluation (EE) 

components of the BRA. Mr. Thomas and the deputy project manager will be assisted by 

Ms. Deborah Gray and Mr. Sam Bamberg. 

0 

2.5 FIELD TEAM LEADER 

Mr. John Evans is the field team leader and project hydrogeologist. He will be responsible 

for the following: a 
Conduct of day-to-day activities during the RFI/RI implementation; 

Conduct plan of the Day (POD) meetings; 

Interaction with other subcontractors working in the area; 

Arranging for escorts for uncleared personnel; 

Determination of borehole placement; 

Resolution of other logistical problems; 

Temporary suspension of field activities, if health and safety of personnel are 
endangered, pending an evaluation by the PHSM and/or the SSHO; and 

Temporary suspension of an individual from field activities for infraction of this 
HASP, pending an evaluation by the PrM, the PHSM, the SSHO, and the 
employee’s supervisor. 
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2.6 PROJECT HEALTH AND SAFETY MANAGER 

Mr. Mike Thomas will be the RFI/RI Project Health and Safety Manager (PHSM). The 

PHSM has overall responsibility for development and implementation of this HASP and 
0 

conformance with applicable health and safety regulations. The PHSM will be the primary 

contact for matters relating to health and safety. The PHSM will be consulted when any 

changes to this HASP or modifications of any procedures are required or requested, or 

when any new activities not delineated in this HASP are proposed. The PHSM will be 

responsible for the development of any new health and safety protocols and procedures 

necessary for new field operations and will also be responsible for the resolution of any 

outstanding health and safety issues which arise during the conduct of site work. When 

required, the PHSM will revise this HASP or prepare amendments for new operations. The 

PHSM or his designate will approve the health and safety qualifications of Applied 

Environmental and subcontractor employees to fill designated health and safety roles during 

field activities. Authorization for personnel to perform work onsite relative to employee 

training and medical surveillance policies must be cleared ahead of time with the PHSM. 

The PHSM will maintain a task record which incudes all information relative to site 

accidents, injuries, or incidents. 

2.7 SITE SAFETY AND HEALTH OFFICER 

Ms. Anne-Marie Edwards is the SSHO for all RFI/RI activities. She is responsible for the 

proper implementation of this HASP during RFI/RI activities. The responsibilities of the 

SSHO or a designated representative include: 

Overseeing all activities to ensure compliance with this HASP; 

Coordinating activities with EG&G personnel present on the site; 

Conducting daily safety briefings as needed for all Applied Environmental and 
subcontractor personnel conducting construction activities; 

Verifymg that communication systems are in place; 

Managing health and safety equipment (e.g., respirators, instruments, boots, gloves, 
suits, etc.), used during field activities; 

2-4 401M/081892.HtS 
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Supervising and overseeing the activities of the Environmental Health and Safety 
Specialist (EHSS); 

Processing Radiation Work Permits and Radiological Deficiency Reports (copies 
of these forms are located in Appendix M); 

Establishing work/rest regimen; 

Arranging for emergency response provisions in conjunction with local authorities 
(e.g., hospital, fire, police); 

Monitoring and inspecting health and safety conditions during RFI/RI activities and 
deciding when more stringent personal protection equipment is required; 

Maintaining a daily safety log to record weather conditions, personnel involved in 
field activities, safety problems, and any other pertinent health and safety 
information: 

Overseeing the setup, inspection, and execution of equipment and personnel 
decontamination; 

Providing EG&G personnel with information regarding the planned field activities 
as needed; 

Notifying EG&G representatives of emergencies related to the RFI/RI activities; 

Reporting health and safety violations or problems to the PHSM; and 

Controlling visitor access to the potentially hazardous areas of the site. 

EG&G and the SSHO have the authority to stop field activities if conditions are deemed 

unsafe (e.g., weather conditions). The go ahead to proceed with field activities following 

such an action will be determined by EG&G and the SSHO. The SSHO will also have the 

authority to temporarily remove an Applied Environmental or subcontractor employee from 

field activities if that individual is not complying with this HASP. When an incident occurs 

which could have resulted in an accident, injury, or loss or damage to property, the SSHO 

will contact the PHSM for the required documentation and reporting procedures. 

The SSHO will have completed the minimum training requirements presented in 

Section 9.0. In addition, the SSHO or designate will hold current CPR and First Aid 0 
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certification. The SSHO will have a working knowledge of federal and state regulations, as 

well as a positive and conscientious attitude toward health and safety. 

2.8 ENVIRONMENTAL HEALTH AND SAFETY SPECIALIST 

The Environmental Health and Safety Specialist (EHSS) must be approved by the EG&G 

Industrial Hygiene and Radiological Engineering departments. This individual will be 

responsible for performing contaminant and noise monitoring during RFI/RI activities. The 

responsibilities of the EHSS will include: 

Performing all radiological monitoring duties in accordance with the Environmental 
Management Radiological Guidelines (EMRGs); 

Monitoring for respirable dust concentrations utilizing the MiniRam real time 
aerosol monitor; 

Monitoring for organic vapors with a PID; 

Performing personal breathing zone monitoring for particulates, beryllium, and 
radionuclides; 

Performing radiological surveys during core logging procedures; 

Performing personal monitoring on individuals when leaving the site for lunch and 
at the end of the day; 

Taking smears on equipment leaving the exclusion zone; 

Periodically checking break rooms, shower rooms, and Applied Environmental’s 
trailer for radionuclide contamination; 

Taking periodic sound level measurements during noisy operations; 

Calibrating and maintaining all monitoring equipment supplied by Applied 
Environmental according to the American National Standards Institute (ANSI) 
N. 323, and making sure all equipment supplied by EG&G is calibrated and 
maintained by EG&G; 

Reporting all health and safety problems observed to the SSHO; 

Setting up a decontamination station in the Contaminated Reduction Zone; 
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Assisting in the decontamination of employees and equipment; and 

Handling Radiation Work Permits and Radiological Deficiency Reports. 

2.9 FACILITIES 

At project inception, the Applied Environmental project office will be located at: 

5660 Greenwood Plaza Blvd., Suite 226 
Englewood Colorado 801 11 
(303) 689-0166 
(303) 689-0167 FAX 

Ms. Flook and Ms. Neary can be reached at this office, as well as several other team 

members. Additional Applied Environmental resources are located at: 

6143 S. Willow Drive, Suite 200 
Englewood, Colorado 801 11 
(303) 694-6660 
(303) 694-4410 FAX 

In early to mid-October, Applied Environmental will open a new project office in 

Broomfield, Colorado. The new project office will be located in the Norwest Bank building 

at: 

#2 Garden Center, Suite 200 
Broomfield, Colorado 80020 

Onsite facilities are anticipated to include a trailer in the contractor’s yard and an 

equipment storage box. The OU4 EG&G Project Manager is responsible for obtaining 

these facilities for Applied Environmental. 
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TABLE 2.3 
EG&G MANAGEMENT AND PERSONNEL FOR THE OU4 RFI/RI 

Name Title Telephone Number Pager Number 

Bruce Peterman Project Manager 966-8659 5472 

Marla Broussard Operations Manager 966-8517 4010 

Keith Anderson Radiological Engineering 966-5151 3296 
Representative 

Lisa LeLievre Health and Safety Liaison Officer 966-7691 5390 

Brian Fielding Site Health and Safety 966-5471 
Coordinator/Industrial Hygiene 
Representative 

3063 

Jim Fitzimons Permitting and Compliance 
Representative 

966-6264 1497 

Dr. Furman Occupational Health Director 966-2985 2356 

Keith Miller Fire Protection Representative 966-6042 0024 

Steve B a h t  Operational Meteorologist 966-2453 

Pat Stephens Health and Safety Area 966-4813 
Management Representative 

3307 

Doug Perryman Industrial Safety Representative 966-5827 1655 
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3.0 GENERAL SITE LOCATION, DESCRIPTION, AND HISTORY e 
Rocky Flats Plant (RFP) is located in northern Jefferson County, Colorado, approximately 

15 miles northwest of Denver. Other surrounding cities include Boulder, Westminster, and 

Arvada, all of which are located less than 10 miles to the northwest, east, and southeast, 

respectively. The plant consists of approximately 6550 acres of federal land in sections 1-4 

and 9-15 of T2S, R70W, 6th Principal Meridian. In general, plant buildings are located 

within a protected central area site of approximately 400 acres, and surrounded by a buffer 

zone of approximately 6150 acres. RFP is bounded on the north by State Highway 128, on 

the east by Jefferson County Highway 17, also known as Indiana Street, on the south by 

agricultural and industrial properties and Highway 72, and on the west by State Highway 93. 

3.1 REGIONAL AND PLANT SITE BACKGROUND INFORMATION 
The following subsections, taken from the Final RFI/RI Work Plan (U.S. DOE 1992), 

provide general information on RFP and the surrounding region, including RFP history, 

regional land use and population data, and site conditions. Site-specific conditions and the 

history of OU4 are addressed in Section 3.2 and Appendix C, respectively. e 
3.1.1 

RFP is a government-owned, contractor-operated facility, which is part of the nationwide 

Nuclear Weapons Complex. The plant was operated for the U.S. Atomic Energy 

Commission (AEC) from its inception in 1951 until the AEC was dissolved in January 1975. 

At that time, responsibility for the plant was assigned to the Energy Research and 

Development Administration (ERDA), which was succeeded by the Department of Energy 

(DOE) in 1977. Dow Chemical U.S.A., an operating unit of the Dow Chemical Company, 

was the prime operating contractor of the facility from 1951 until June 30, 1975. Rockwell 

International was the prime contractor responsible for operating the Rocky Flats Plant from 

July I, 1975, until December 31, 1989. EG&G Rocky Flats, Inc. became the prime 

contractor at RFP on January 1, 1990. 

Facility Background and Plant Operations 
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In the past, operations at RFP consisted of fabrication of nuclear weapons components from 

plutonium, uranium, and other nonradioactive metals (principally beryllium and stainless 

steel). In addition, the plant reprocessed components after they were removed from 

obsolete weapons, for recovery of plutonium. Other activities at RFP included research and 

development in metallurgy, machining, nondestructive testing, coating, remote engineering, 

chemistry, and physics. Both radioactive and nonradioactive wastes were generated in the 

production processes. At the present time, the plant is not producing weapon components. 

However, environmental radiation products are ongoing at the plant. Current waste 

handling practices involve onsite and offsite recycling of hazardous materials, onsite storage 

of hazardous and radioactive mixed wastes, and offsite disposal of solid radioactive materials 

at another DOE facility. However, RFP operating procedures historically included both 

onsite storage and disposal of hazardous, radioactive, and radioactive mixed wastes. 

Preliminary assessments under the Environmental Management (EM) Program identified 

some of the past onsite storage and disposal locations as potential sources of environmental 

contamination. 

0 

3.1.2 Previous Investigations 

Various site-wide studies have been conducted at RFP to characterize environmental media 

and to assess the extent of radiological and chemical contaminant releases to the 

environment. The investigations performed prior to 1986 were summarized by Rockwell 

International (1986a) and include the following: 

1. Detailed description of the regional geology (Malde, 1955; Spencer, 1961; Scott, 
1960, 1963, 1970, 1972, and 1975; Van Horn, 1972 and 1976; Dames and Moore, 
1981; and Robson et al., 1981a and 1981b); 

2. Several drilling programs beginning in 1960 that resulted in construction of 
approximately 60 monitoring wells by 1982; 

3. An investigation of surface water and ground water flow systems by the U.S. 
Geological Survey (Hurr, 1976); 

4. Environmental, ecological, and public health studies that culminated in an 
Environmental Impact Statement (U.S. DOE, 1980); 
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5. 

6. 

7. 

8. 

A summary report on ground water hydrology using data from 1960 to 1985 (Hydro- 
Search, Inc, 1985); 

A preliminary electromagnetic survey of the plant perimeter (Hydro-Search, Inc., 
1986); 

A soil-gas survey of the plant perimeter and buffer zone (Tracer Research, Inc., 
1986); and 

Routine environmental monitoring programs addressing air, surface water, ground 
water, and soils (Rockwell International, 1975 through 1985, and 1986b). 

In 1986, two major investigations were completed at the plant. The first was the DOE 

Comprehensive Environmental Assessment and Response Program (CEARP) Phase I 

Installation Assessment (U.S. DOE, 1986b), which included analyses and identification of 

current operational activities, active and inactive waste sites, current and past waste 

management practices, and potential environmental pathways through which contaminants 

could be transported. CEARP was later succeeded by the Environmental Restoration (ER) 

Program. A number of sites that could potentially have adverse impacts on the environment 

were identified. These sites were designated as solid waste management units (SWMUs) 
by Rockwell International (1987a). In accordance with the Rocky Flats Interagency 

Agreement (IAG), SWMUs are now designated as Individual Hazardous Substance Sites 

(IHSSs), which were divided into three categories: 

0 

1. Hazardous substance sites that will continue to operate and need a RCRA 
operating permit; 

2. Hazardous substance sites that will be closed under RCRA interim status; and 

3. Inactive substance sites that will be investigated and cleaned up under 
Section 3004(u) of RCRA or CERCLA. 

The second major investigation completed at the plant in 1986 involved a hydrogeologic and 

hydrochemical characterization of the plant site. Plans for this study were presented by 

Rockwell International (1986c and 1986d), and study results were reported by Rockwell 

International (1986e). Investigation results identified areas considered to be significant 

contributors to environmental contamination. 0 
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3.1.3 Physical Settin 

RFP is located along th! eastern edge of the southern Rocky Mountain region immediately 

east of the Colorado Front Range. The plant site is located on a broad, eastward-sloping 

pediment that is capped by alluvial deposits of Quaternary age (Rocky Flats Alluvium). The 

pediment surface has a fan-like form, with its apex and distal margins approximately two 

miles east of RFP. The tops of alluvial-covered pediments are nearly flat but slope gently 

eastward at 50 to 100 feet per mile (EG&G, 1991a). At RFP, the pediment surface is 

dissected by a series of east-northeast trending stream-cut valleys. The valleys containing 

Rock Creek, North and South Walnut Creeks, and Woman Creek lie 200 to 250 feet below 

the level of the older pediment surface. These valleys are incised into the bedrock 

underlying alluvial deposits, but most bedrock is concealed beneath colluvial material 

accumulated along the gentle valley slopes. The combined effects of stream-cut topographic 

relief and the shallow dip of the bedrock units beneath RFP suggests a potentially shallow 

depth to the Laramie formation in the valley bottoms. 

0 

3.2 SITE CHARACTERIZATION 

The Solar Evaporation Ponds (Solar Ponds) are located in the central portion of the RFP 

on the northeast side of the Protected Area (PA). The Solar Ponds Waste Management 

Unit, which is considered equivalent to IHSS 101, consists of five surface impoundments; 

Ponds 207-A, 207-B North, 207-B Center, 207-B South, and 207-C. IHSS 101 is within the 

OU4 boundary as shown in Figure 3-1. The area under investigation in this Phase I work 

plan includes the Solar Ponds and other areas and features which are considered pertinent 

to the characterization of OU4. The major features include the Solar Ponds, the Original 

Pond, the Interceptor Trench System (ITS) also known as the trench drain system, and areas 

in the immediate vicinity of the Solar Ponds. Major features of the Solar Ponds are shown 

in Figure 3-2. 

3.2.1 

The Solar Ponds were first identified as a RCRA regulated unit in the summer of 1986. 

Shortly thereafter, an interim status closure plan for the Solar Ponds was prepared in 

accordance with a compliance agreement. A closure plan for the interim status closure of 

Reeulatoq History of OU4 Interim ResDonse Actions 

0 
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the Solar Evaporation Ponds was required pursuant to Part 265 of the Colorado Hazardous 

Waste Regulations (6 CCR) and 40 Code of Federal Regulations (CFR), Part 265. This 

closure plan was revised in 1987 and again in 1988. 

0 

In late 1986, Phase I of a comprehensive program of site characterizations, remedial 

investigations, feasibility studies and remedial/corrective actions began at RFP. These 

investigations were initiated pursuant to the DOE CEARP and Compliance Agreement 

finalized by representatives of the DOE and the EPA on July 31, 1986. CEARP is now 

known as the ER Program. (EG&G Rocky Flats, 1991d). 

On June 28, 1989, DOE and the State of Colorado entered into the Agreement in Principle 

(AIP). This document states that certain contaminated sites (e.g., the solar ponds) at RFP 

require special and accelerated actions. The AIP specifies in part that DOE will expedite 

cleanup of the Solar Ponds in order to stem the flow of harmful contaminants into the 

ground water and soil. 

On January 22, 1991, the DOE, EPA and the State of Colorado entered into a Federal 

Facility Agreement and Consent Order, commonly known as LAG. The IAG establishes the 

work and schedule for the RFI/RI and Corrective Measures Study/Feasibility Study 

(CMS/FS) response process. OU4 is currently in the Phase I RFI/RI stage. Phase I 

requires the characterization of sources and soils. 

In accordance with the IAG and to fulfill the intent of the AIP, OU4 (the Solar Ponds) is 

presently in an Interim Measure/Interim Remedial Action (IM/IRA) process. The current 

IM/IRA is part of the enabling action taken to facilitate waste removal operations, cleanout 

of the ponds, and eventually site closure. Changes to the operation of the Solar Ponds are 

required to allow the dewatering of liquids and removal of sludges from the ponds. The 

IM/IRA proposes an alternate means of storing water collected by the ITS, and a means 

to treat these collected waters and excess liquids currently contained in the Solar Ponds. 

A summary of Solar Pond area history is provided in Appendix C. 

0 
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4.0 PROCESS OPERATIONS 

Several operations will be performed throughout the OU4 site. They include the following: 

Site-Wide Radiological Survey and Surficial Sampling Program; 

Site-Wide Vadose Zone Monitoring; 

Field sampling and geophysical investigation in the vicinity of the Original pond; 

Field sampling and geophysical investigation of the existing Solar Ponds area; and 

Field sampling and investigation of the Interceptor Trench System (ITS) and site 
remainder. 

These operations are detailed in the following sections. 

4.1 SITE-WIDE RADIATION SURVEY 

A radiation survey will be performed throughout the entire OU4 site using either a high- 

purity germanium (HPGe) gamma-ray detector, if available, or Ludlum Model 12-1A 

radiation monitor with air proportional tube (or equivalent). However, use of the Ludlum 

Model 12-1A with the air proportional detector is not recommended. The characteristics 

of the instrument, the soil, and the alpha contamination in the soil does not lend itself to 

this type of survey. Problems associated with the use of this instrumentation include the fact 

that it is temperature and humidity dependent and that it damages easily. In addition, a 

survey utilizing the Ludlum 12-1A would be difficult due to absorption of alpha particles in 

the soil and minimum depth penetration of alpha contamination from subsurface emitters. 

It is recommended that the site-wide radiation survey be done using the HPGe system. An 
additional possibility may be to use the FIDLER as an alternative instrument. Either a 

tripod-mounted or vehicle-mounted HPGe detector will be used, set up on either a 50 ft or 

150 ft grid, respectively. If the HPGe system is not available, alpha and gamma/beta 

radiation readings will be taken at nearly 350 locations throughout the Solar Ponds area. 

Before radiation monitoring commences, survey points will be paced and/or taped off. 

Readings will be taken at each node of established grids in the ITS area, and in the Solar 

0 

0 
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Ponds area. Additional survey points will be delineated in areas exhibiting a high count 

level of more than 250 counts per minute (cpm) if the Ludlum 12-1A monitor is used, or 

in elevated areas indicated by the HPGe. Once measurement locations have been selected, 

they will be surveyed with standard land surveying techniques. Data will be measured 
according to EG&G Standard Operating Procedure (SOP) Field Operations (FO) 16. Data 

must be recorded on EG&G Form F0.16A provided in Appendix D. 

0 

4.2 SITE-WIDE SURFICIAL SOIL SAMPLING 

A composite surficial soil sample will be collected at randomly selected locations within the 

grid system described in Section 4.1. Thirty five surficial soil samples will be collected 

throughout the entire OU4 site. Ten of these samples will be taken in areas where the 

Ludlum model 12-1A detects greater than 250 counts per minute (cpm). However, as stated 

above, the Ludlum 12-1A is not a recommended instrument and either the HPGe or 

FIDLER should be utilized. If a Ludlum 12-1A is used, the pull tape method must be 

incorporated into the survey strategy. Twenty five samples will also be obtained in random 

areas throughout the OU. As stipulated in SOP GT.8, two, 1 square meter (m’) areas 

located one meter apart will be established at each surficial soil location. Samples will be 

collected from the surface to a depth of one fourth inch in an area two inches wide by two 

and three fourth inches long using a Colorado Department of Health (CDH) sampler. 

Samples will then be composited in a large stainless steel bowl or pan and stirred with a 

stainless steel scoop or spoon. Duplicate grab samples will also be collected in accordance 

with SOP GT.8 at ten to twenty percent of the sample locations. All sample handling 

procedures will follow SOP FO. 13. Documentation of surficial soil samples will also follow 

SOP GT.8. Sample equipment decontamination between individual sampling points will 

follow SOP FO. 13, General Equipment Decontamination. 

4.3 VADOSE ZONE MONITORING 

Vadose zone monitoring will be performed to characterize infiltration, vadose zone storage, 

and downward transmission of infiltration in response to precipitation events. Vadose zone 

monitoring will additionally correlate potential perched water horizons between the solar 

evaporation pond area and downslope seeps. Lastly, this type of monitoring will evaluate 
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water recharge in the solar ponds. The vadose zone monitoring program is the subject of 

a technical memorandum currently in development. 0 
Surface infiltration rates will be measured with a double ring infiltrometer. Data will be 

used to calculate a saturated hydraulic conductivity. A hydroprobe will be utilized to 

identify saturated horizons indicative of perched water conditions. These perched water 

horizons can be correlated between boreholes in an attempt to identify lateral migration 

pathways. A tensiometer can also be installed in high moisture zones to measure soil matrix 

potential. 

4.4 ORIGINAL POND 

Several activities including a document review, geophysical investigation, and unconsolidated 

materials investigation, will be performed in the original ponds area. 

4.4.1 Document Review 

A review of aerial photographs, engineering drawings, and historical information on the 

solar ponds will be performed to define original pond boundaries. 0 

4.4.2 GeoDhvsicaI Evaluation 

A geophysical evaluation of the original ponds area will be performed to determine the 

original pond boundaries as well as the location of underground objects which were not 

removed when the original pond was removed. 

The geophysical evaluation will utilize ground penetrating radar (GPR) in accordance with 

SOP GT.18. This instrument is a source of electromagnetic radiation and uses 

electromagnetic pulse sources, a receiver antenna, and a graphic recorder to map reflections 

from subsurface interfaces caused by buried material. Antennas are available at frequencies 

of 80 megahertz (Mhz) to 900 Mhz. The GPR data is collected by slowly pulling the 

antenna across the ground’s surface. A paper record is output by the graphic recorder 

during each traverse and is annotated in the field with traverse location, horizontal scale, e 
4-3 



full-scale time display and antenna used. Once anomalies are detected, the area must be 

@ staked off. 

4.4.3 Unconsolidated Materia1 Investigation 

Unconsolidated materials will be investigated by drilling boreholes, collecting soil samples 

and performing chemical analyses. Boreholes will be drilled at four locations in the original 

pond area. Soil cores will be collected in two foot increments as described in SOP GT.2. 

These cores will be screened while samples are being logged, using a radiation monitor and 

volatile organic compound detection instruments as described in SOP GT.1. Downhole 

geophysical borehole logging will be conducted according to SOP FO. 18. After information 

is obtained, boreholes will be abandoned in accordance with SOP GT.5. All boreholes must 

be cleared in accordance with SOP GT.lO. All drilling will utilize hollow stem augers and 

boreholes will be installed using a truck mounted and/or skid or trailer mounted hollow 

stem auger drilling rig. Before proceeding to the next boring location, equipment will be 

decontaminated as in SOP F0.4. In addition, General Equipment Decontamination will 

follow SOP F0.4. Furthermore, all decontamination operations will follow SOP FO. 12, 

Decontamination Facility Operations. All drilling and sampling procedures are outlined in 

SOP GT.2. Samples will be analyzed for metals, inorganics, radionuclides, volatile and 

semivolatile organic compounds, pesticides, and nitrate. Airborne contaminant dispersion 

will be minimized in accordance with SOP GT.l. 

4.5 EXISTING SOLAR PONDS 

In order to obtain information on the existing solar ponds, a review of facility engineering 

drawings and aerial photographs will be made. Other methods of characterization include 

a survey of pond liner cracks, a surface radiation survey as described in Section 4.1, 
geophysical survey as described in Section 4.4.2, and the drilling of boreholes to investigate 

unconsolidated materials. 

In sites where a borehole will be installed, an air driven or electric powered jackhammer 

will be utilized to excavate the asphalt liner in an area of adequate size for sampling. 

Borehole construction and soil sample analysis will be conducted at 17 locations inside the 0 
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ponds and 9 locations on or near pond embankments. Borings inside the ponds will be 

placed in cracks identified in the visual survey to determine if the cracks provided the 

primary pathways for contaminant migration. Borings inside the ponds will also be placed 

in areas where the current liner is in good condition to determine if cracks in the old liners 

provided additional pathways for contaminant migration. The liner and base will be 

removed at the borehole, and undisturbed materials below will be sampled. Proposed 

analyses include those listed above for the Original Pond soil samples. 

0 

4.6 INTERCEPTOR TRENCH SYSTEM (ITS) AND REMAINDER OF SITE 

A radiation survey, surficial soil survey, and unconsolidated soil sample analysis will also be 

performed in the ITS and in areas away from the existing ponds throughout the site 

remainder. These procedures are described in Sections 4.1, 4.2, and 4.4.3, respectively. In 

addition, piezometers will also be installed. 

Borehole construction and soil sample analysis will be conducted at 19 locations in the ITS 

and on the outer edges of the Solar Ponds area. A subset of 6 proposed borings will be 

advanced deeper than described in standard drilling and sampling collection procedures. 

These boreholes will be between 40 and 60 feet deep. Procedures for advancing these 

borings past the depth required for environmental sampling will follow SOP GT.4, Rotary 

Drilling and Rock Coring. Prior to the drilling of borings advancing into weathered 

bedrock, a surface casing will be installed according to SOP GT.3, Isolating Bedrock from 

the alluvium with Ground Surface Casing. The analytical parameter list includes metals, 

nitrate, inorganics, and radionuclides. 

4.6.1 Piezometer Installation 

Piezometers will be installed immediately upgradient and downgradient of the primary 

interceptor trench to provide information on water table configuration at the trench. 

Piezometer installation procedures will be in accordance with SOP GT.6. Water level 

measurements will be made in accordance with SOP GW.l Once installed and preliminary 

effectiveness evaluated, tracer studies may be proposed to investigate potential, 

contaminated flow pathways. 
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4.7 SAMPLE ANALYSIS 

All sample analyses will follow procedures stated in Section 4.2. All sample designation 

generated for the RFI/RI will conform to the input requirements of the Rocky Flats 

Environmental Database (RFEDs) as described in SOP F0.14A. Containers and 

preservation techniques will follow SOP FO. 13. Information on preparing samples for 

radiological analysis must be in accordance with SOP FO. 18. Sample control, identification 

and chain of custody must follow SOP F0.13. Field data must be managed as stipulated in 

SOP F0.2. Procedures for data quality control, verification, and entry into RFEDS, as well 

as archiving and security will follow SOP F0.14. Collection of quality control samples will 

be documented on the proper soil collection logs as stipulated in SOPS GT.2, GT.8, and 

GW.6. All samples to be sent off site must be packaged and sent in accordance with Health 

and Safety Practice 18.10. In addition, a property release evaluation will be generated. 
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5.0 CHEMICAL HAZARD CONTAMINATION AND ANALYSIS 

5.1 INTRODUCTION 

A summary of solar pond liquid sludge and soil analyses is provided in the Solar 

Evaporation Ponds Closure Plan (Rockwell 1988) as well as the Final Phase I RFI/RI Work 

Plan for the Solar Evaporation Ponds (U.S. DOE 1992). The Work Plan includes a 

summary of data from analyses performed by Roy F. Weston as well as data from the Rocky 

Flats Environmental Database (RFEDs). These data were utilized to assess the chemical 

and radiological hazards throughout the OU4 site. In addition, data from the Pond Sludge 

Waste Characterization Report (Haliburton, 1992) was also utilized in the hazard 

assessment. Data summaries taken from the Work Plan are provided in Appendix E. 

In addition to soil, liquid, and sludge sample data available, breathing zone sampling was 

performed in April 1990 by Occusafe, Inc. Samples were analyzed for total and respirable 

dust, metals, hydrogen cyanide, and organics. All results were below OSHA Permissible 

Exposure Limits (PELS). 0 
5.2 CHEMICAL HAZARDS 

The chemical hazards associated with OU4 site operations were assessed by reviewing the 

historical and current analytical results of liquid, sludge, and soil samples obtained 

throughout the site during the initial site investigation performed prior to liquid and sludge 

removal from the solar ponds. This information was compiled by Applied Environmental 

and incorporated into the RFI/FS workplan. These data were obtained for waste 

characterization purposes and provide an indication of the contaminants which may present 

a health risk during OU4 site activities. However, because these data were obtained for 

characterization purposes, they are not indicative of occupational exposures anticipated 
during site activities. 

The major contaminants of concern at the OU4 site are heavy metals and radionuclides. 

Other compounds such as cyanide, hydrogen sulfide, phenol, and tetrachloroethene are also 

present onsite. These compounds are present in small concentrations and are not 0 
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considered to be a significant hazard. However, since these compounds could probably 

become a hazard at higher concentrations, they will be monitored. All contaminants of 

concern are listed in Table 5.1 and in Sections 5.2.1 - 5.2.15. These compounds may be 

found in both air and soil and vary in their chemical, physical, and toxicological properties. 

Table 5.1 lists the compounds as well as their toxicity, volatility, skin absorption potential, 

carcinogenicity, exposure limits, and other pertinent information from a health and safety 

standpoint. This list is not inclusive of all chemicals which may be encountered at the OU4 

site, but only those which have a greater frequency of detection, are present in the highest 

concentrations, and have the greatest potential for concern from a health and safety 

standpoint. 

Toxicity indications are primarily based on acute effects. A compound’s acute toxic effects 

are determined by the amount of chemical it takes to kill 50 percent of test animals 

ingesting the compound, over a short period of time. This chemical concentration is known 

as the Lethal Dose5, (LD50). If the compound is administered through inhalation, the 

resulting chemical concentration which kills 50 percent of test animals is known as the 

Lethal Concentration,, (LC,,). In addition, available data on carcinogenic effects is 

presented to provide information for identifjmg chemicals which present the greatest 

potential for health risks. 

The compounds found in highest concentrations at the OU4 site are metals and 

radionuclides with the primary route of exposure being inhalation. Inhalation hazards may 

be significant if particulate matter (dust) is not adequately controlled. However, based on 

the activities to be completed as well as appropriate administrative controls, engineering 

controls, and personal protective equipment (PPE) being utilized, it is believed that the 

overall chemical hazard is low. 

Protective clothing and procedures described in Section 8.0 are designed to protect 

employees from chemical exposure via inhalation or dermal exposure. The potential for 

exposure depends primarily on the work activities and the care with which these procedures 

a 
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are performed. Any crew member will be removed from the work site if these initial 

0 symptoms persist: 

Dizziness or stupor; 

Nausea, headaches, or cramps; 

Irritation of the eyes, nose or throat; 

Euphoria; 

Chest pains and coughing; and 

Rashes or burns. 

The majority of contaminants found in liquid, sludge, and soil throughout OU4 are not 

present in amounts great enough to create airborne exposures greater than the PEL. In 

addition, before RFI/RI activities commence in the solar ponds area, all sludge and liquid 

will be removed from the ponds. This will greatly reduce airborne contaminant 

concentrations. However the contaminants of concern which may have airborne exposures 

close to the PEL will be characterized. 
0 

Sections 5.2.1.1 - 5.2.1.5 describe toxicity and symptoms of the major contaminants of 

concern at OU4. In addition, Sections 5.2.2.1 through 5.2.2.8 describe other contaminants 

onsite which will be monitored but are not anticipated to be a health risk. Tables 5.1 

through 5.5 list the contaminants of concern and provide information on airborne 

concentrations. Lastly, Section 10.0 provides site-specific action levels. 

5.2.1 Contaminants of Concern 

5.2.1.1 Americium 

Americium is a silvery, malleable radioactive metal decay product of plutonium. It is a 

poison to humans and is stored in the bone. Long-term inhalation exposures can result in 

lung and bone tumors. 
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5.2.1.2 Beryllium 

Beryllium is a hard, brittle, gray-white metal with an 8-hour PEL-TWA of 0.002 mg/m3. 

Inhalation exposures to 0.1 mg/m3 can produce pneumonitis. Chromic, long term exposure 

to beryllium can also produce tumors. There is a slight chance for beryllium concentrations 

under the pond liner to become airborne during drilling activities. Therefore, personal 

monitoring will be performed to determine airborne beryllium concentrations. 

0 

5.2.1.3 Chromium 

Chromium is a steel gray metal with a PEGTWA of 0.5 mg/rn3. Hexavalent chromium is 

a carcinogen. Exposures to airborne concentrations between 0.06 and 2.8 mg/m3 can cause 

nasal irritation. Higher concentrations can cause skin dermatitis. 

5.2.1.4 Plutonium 

Plutonium is a silvery, radioactive metal which is chemically reactive. It is an extremely 

poisonous radioactive material. Plutonium differs from other heavy elements in regards to 

effects on bone surfaces. Plutonium directly affects bone surfaces rather than the more 

uniform bone distribution that other heavy elements display. Therefore, this increases the 

possibility of tissue damage resulting from plutonium exposure. Prolonged inhalation 

exposure to plutonium can produce lung and bone tumors. Americium, a plutonium decay 

product, is also found throughout OU4. 

5.2.1.5 Uranium 

Uranium is a heavy, silver-white metallic metal. It is malleable, ductile, and softer than 

steel. Uranium is a highly toxic element and acute exposure may produce arterial lesions 

and kidney damage. Soluble uranium compounds can rapidly pass through the body which 

allows relatively large amounts to be absorbed. In addition, soluble uranium compounds 

may be readily absorbed through the skin. Insoluble uranium compounds have highly toxic 

effects due to lung irradiation from inhalation of particles. 
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5.2.2 Other Contaminants Found Onsite 

Several contaminants are found onsite in low concentrations. These compounds are not 

expected to reach hazardous airborne levels. However, to verify concentrations, these 

compounds will be periodically sampled. 

5.2.2.1 Ammonia 

Ammonia is a colorless gas, lighter than air, with an extremely pungent odor. This 

compound has an 8 hour PEL-TWA of 18 mg/m3. Exposures to concentrations between 50 

and 100 ppm can produce skin, eye and respiratory tract irritation. The average 

concentration which most individuals can smell is 17 mg/m3. 

5.2.2.2 Arsenic 

Arsenic is a brittle, silvery to black crystalline and amorphous metalloid with a vapor 

pressure of 1 mmHg. Arsenic is also a confirmed carcinogen and produces liver tumors. 

In addition, it is a poison by subcutaneous, intramuscular, and intraperitoneal routes. 

Arsenic has human systemic effects on the gastrointestinal (GI) system when ingested and 

it also effects the skin. Arsenic has an 8-hour PEL-TWA of 0.01 mg/m3. 

5.2.2.3 Cadmium 

Cadmium is a blue-white malleable metal with a PEL-TWA of 0.05 mg/m3. Airborne 

exposures to 0.5 and 2.5 mg/m3 have produced pneumonitis, mild cases of metal fume fever, 

and acute gastroenteritis. Concentrations of 50 mg/m3 have caused death. Cadmium is also 

a known human carcinogen with experimental tumorigenic data. 

5.2.2.4 Qanide 

Cyanides compounds are white with a faint odor of bitter almonds. They have a PEL-TWA 

of 5 mg/m3. Exposures to airborne concentrations of 5 mg/m3 can cause nosebleeds and 

nasal ulceration. Skin absorption of 50 to 100 milligrams (mg) can cause immediate 

collapse. Absorption of lower concentration may cause weakness, headache, confusion, 

nausea, and vomiting. Inhalation of 100 ppm of hydrogen cyanide gas can cause death. 

There is a small chance that some pond sludge and liquid migrated below the pond liner. 0 
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This may cause the formation of hydrogen cyanide gas. The OSHA short term exposure 

limit (STEL) for hydrogen cyanide gas is 4.7 ppm. Since there is a slight potential for this 

gas onsite, detector tubes will be periodically utilized to determine hydrogen cyanide 

concentrations onsite. 

0 

5.2.2.5 Hvdroeen Sulfide Gas 

Hydrogen sulfide is a colorless, flammable gas with an offensive "rotten egg" odor. The 

average concentration which can be smelled is 0.0094 ppm. It has a PEL-TWA of 14 mg/m3 

or 10 ppm. Exposure to airborne concentrations between 10 and 100 ppm can cause eye 

and mucous membrane irritation. Pulmonary edema and bronchial pneumonia can follow 

prolonged exposures to concentrations between 100 and 500 ppm. Concentrations between 

500 and 1000 ppm can cause systemic poisoning, unconsciousness and death. There is a 

small chance that some pond sludge and liquid containing these sulfides migrated below the 

pond liner. This may cause the formation of hydrogen sulfide gas. Since there is a slight 

potential for this gas onsite, detector tubes will be periodically utilized to determine 

hydrogen sulfide concentrations onsite. e 
5.2.2.6 Tetrachloroethene 

Tetrachloroethene is a volatile colorless liquid with a chloroform-like odor. It has an 8 hour 

PEL-TWA of 339 mg/m3. Airborne exposures to 100 ppm causes slight eye irritation. 

Concentrations between 100 and 216 ppm cause lightheadedness, burning in the eyes, 

congestion of the frontal sinus, thickness of the tongue, and difficulty in motor coordination. 

High airborne concentrations greater than 2000 ppm can result in unconsciousness. 

5.2.2.7 Phenol 

Phenol is a sed-volatile, white, crystalline mass, which turns pink or red if not perfectly 

pure. Phenol has a PEL-TWA of 19 mg/m3 (5 pprn). Airborne concentrations of 48 ppm 

can cause irritation of the nose, throat, and eyes. Higher concentrations can also cause 

irritation to the eyes, skin, and mucous membranes. Phenol is an experimental carcinogen 

and teratogen. 
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5.2.2.8 

Sludge and liquid stored within the Solar Ponds have pHs between 7.3 and 10.2. A pH of 

7.0 is considered neutral. The higher a pH rises above 7.0, the more corrosive the 

compound or mixture will be. Corrosive mixtures can cause skin irritation, dermatitis, and 

burns. Table 5.3 lists the pH of sludge and liquid in the Solar Ponds. 

5.3 EXPOSURE ROUTES 

Although contaminants described in the previous sections can enter the body through 

inhalation, ingestion, absorption, and injection, the most common exposure route for RFI/RI 

activities will be inhalation of contaminants in dust which will be generated throughout the 

site. In order to prevent inhalation of contaminants, administrative and engineering controls 

will be implemented to reduce airborne dust concentrations. If administrative and 

engineering controls are ineffective, or not feasible, personal protective equipment such as 

respirators, will be utilized to further reduce dust concentrations. In order to assess the 

health risks associated with airborne contaminants, a calculation is used to extrapolate the 

Maximum Airborne Concentrations (MAC) which will expose the worker to the 

contaminant's PEL-TWA. This extrapolation procedure is described in Section 5.4. 

5.4 MAXIMUM AIRBORNE CONCENTRATIONS (MAC) 

Since the available site characterization data was sampled for waste characterization 

purposes, this data cannot be directly utilized to determine human exposures. However, the 

waste characterization data can be extrapolated to determine the amount of contamination 

which will become airborne. This extrapolation is performed by determining a maximum 

airborne dust concentration in milligrams per cubic meter (mg/m3). This value determines 

the approximate amount of dust which a worker must inhale in order to exceed the OSHA 

PEL-TWA for a specific compound. When performing this calculation, a given compound 

concentration in parts per million (ppm) is divided by 1 million ppm. This calculation yields 

the fraction of a specific compound in a given media. Next, the Permissible Exposure Limit 

(PEL) - Time Weighted Average (TWA) for the specific compound is divided by the 

fraction of the compound in the given media. This yields the MAC which a worker can 

inhale before exceeding the PEL-TWA for the specific compound. 
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Compound Concentration (ppm) 
1 , ~ J O O O  

= The fraction of the compound in a given media 

PEL-TWA for the compound in question 
The fraction of the compound in a given media 

= The Maximum Airborne cone. 

A summary of non-radioactive contaminants of concern is presented in Table 5.3. This table 

provides the highest concentrations of the most toxic non-radioactive compounds present 

throughout the OU4 site. In addition, MACs are provided for each contaminant of concern. 

For a majority of the compounds in Table 5.3, the PEL-TWA for respirable nuisance dust 

of 5 mg/m3 would be reached before workers would be exposed to the PEL-TWA of the 

contaminants of concern. The only contaminant which has a MAC less than the OSHA 

respirable nuisance dust standard of 5 mg/m3 is beryllium with a MAC of 1.27 mg/m3. The 

MAC for beryllium is calculated as follows: 

Given: 

From Table 5.2 it is known that the maximum beryllium concentration in sludge is 

1570 ppm. 

From Table 5.2 it i s  also known that the PEGTWA for beryllium is 0.002 mg/m3. 

1570 ppm of beryllium in sludge = o.oo16 
l J ~ , O O O  

Therefore, the Maximum Airborne Dust Concentration which workers can be 

exposed to without exceeding the PEL-WA for beryllium is 1.27 mg/m3 
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The respirable nuisance PEL-TWA dust of 5 mg/m3 is rarely reached during drilling 

activities. This is due to the fact that most of the soil brought to the surface while drilling 

is moist and therefore does not become airborne. In addition, engineering controls such as 

misting of dry soil will be implemented to reduce airborne dust concentrations. Therefore, 

it is highly unlikely that dust concentrations will reach high enough levels to require PPE 

for non-radioactive contaminants. 

0 

5.5 RADIONUCLIDE HAZARDS 
Workers may potentially be exposed to radionuclides during the RFI/RI. The risks from 

exposure vary according to the dose the worker receives, the type of radiation a worker is 

being exposed to, and the route of exposure. 

The radionuclides of concern throughout the OU4 site include plutonium-239, americium- 

241, and uranium-233, 234, and 238. These radionuclides emit the majority of their 

radiation as alpha particles. Alpha particles do not penetrate the skin and are relatively 

harmless outside the body. However, once inhaled, these particles can cause internal 

damage. Relatively few beta particles and gamma photons are released. The beta and 

gamma radiations that are produced are of low energy. Beta particles can only penetrate 

the eye and outer layers of the skin and are also more of an internal hazard. Gamma 

photons can penetrate the body and internal organs. Therefore, this type of radiation is an 

external hazard. However, gamma photon emission is not expected to be a hazard due to 

the low concentrations of contaminants. 

0 

5.5.1 Derived Air Concentrations 

The hazard analysis of OU4 radionuclide contamination was completed by utilizing data 

presented in the Phase I RFI/RI Final Workplan (U.S. DOE, 1992) which was obtained 

between 1986 and 1991 for waste characterization. These data are located in Appendix E. 

In order to extrapolate human exposure to radionuclides present at OU4, Maximum 

Estimated Airborne Concentrations (MAC) were determined for both invasive and non- 

invasive procedures. These levels were then compared to Derived Air Concentrations 
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(DAC), which are airborne radionuclide specific concentration limits set up by the DOE to 

limit radionuclide exposure through inhalation. If MACs are above one tenth of the DAC 
for a specific nuclide, DOE requires the use of respiratory protection. Table 5.4 lists 

radionuclides found in several areas of OU4. In addition this table provides a maximum 

specific activity in liquid, sludge, and soil media and gives MACs and DACs for each 

radionuclide. Specific activities for each radionuclide were determined through laboratory 

analysis. Table 5.5 lists the maximum dust concentration allowed in order to stay below one 

tenth of the DAC. If work site dust concentrations exceed these levels, respiratory 

protection must be utilized. The formulas and calculations used to derive the MACs and 

DACs are described in Appendix F. 

0 

A mass loading approach has been utilized in determining the DAC for OU4. Formulas 

and calculations of DAC are described in the U.S EPA document number EPA 520/1-9-90- 

016, Transuranium Elements - Volume 2: Technical Basis for Remedial Actions, dated June 

1990. Specific information on RFP is provided in Chapter 6, Radiological Assessment - 
Rocky Flats Plant. Sections 6.1 - 6.2.8 which relate to mass loading calculations are 

included in Appendix F of this HASP. 

In order to determine employee exposures during the RFI/RI, daily real time radiation 

monitoring as well as personal monitoring will be performed. These values will be 

compared with calculated maximum dust concentrations in order to stay below the DAC for 

invasive and non-invasive procedures. 

The DOE has established DACs for specific radionuclides, that are the maximum levels 

which can be inhaled by workers. However, the DOE has established a policy requiring all 

radiation exposure to be reduced to levels "As Low As Reasonably Achievable" (ALARA). 

To reduce employee exposure to radionuclides during OU4 activities, administrative and 

engineering controls will be utilized to suppress airborne dust concentrations. If these 

controls cannot sufficiently reduce dust concentrations to a safe level, personal protective 

equipment will also be utilized. 
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5.5.2 

The potential for employee exposure to radionuclides depends on the following factors: 

Site Conditions and Site Activities Which Mav Create Potential Radionuclide 
Exposures 

Radioactivity levels of sludge and liquid present in the ponds, and the amount of 
airborne dispersion of radionuclides when RFI/RI activities commence; 

Radioactivity levels inside the ponds once they are cleaned out; 

Radioactivity levels of soils surrounding the ponds; and 

Radioactivity levels encountered when drilling activities are performed below the 
pond liner. 

In addition, procedures performed during RFI/RI activities may also contribute to exposure 

to radionuclides. These procedures include the following: 

Drilling operations; 

Soil Sample collection; 

Decontamination of workers and equipment; 

Driving of vehicles and heavy equipment in radionuclide contaminated areas; aind 

Maintenance and repair of process equipment. 

As stated above, administrative, engineering, and personal protective equipment controls will 

be utilized to reduce airborne radionuclide concentrations, and exposures will be kept 

ALARA. 
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TABLE 5.3 
SLUDGE AND LIQUID pH IN THE SOLAR PONDS AREA 

Location 

Pond 207-A 

Pond 207-B North 

Pond 207-B Central 
Pond 2 0 7 4  South 

Pond 207-C 

Liquid 

9.9 

8.5 

9.1 

9.2 

10.2 

Sludge 

9.5 

7.3 

9.2 

NA 

NA 

NA = Notanalyzed 

NOTE: Sludge and liquid data are located in Appendix E. 
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TABLE 5.4 
RADIOACTIVE CONTAMINANTS OF CONCERN 

(Page 1 of 3) 

Area 

Pond 207-A 

Pond 207-B North 

Pond 207-B Central 

Pond 207-B South 

Isotope 

Americium-241 

Plutonium-239 

Uranium-234 

Uranium-235 

Uranium-238 

Americium-241 

Uranium-234 

Uranium-235 

Uranium-238 

Plutonium-239 

Americium-241 

Plutonium-239 

Uranium-234 

Uranium-235 

Uranium-238 

Americium-241 

Plutonium-239 

Uranium-234 

Uranium-235 

Uranium-238 

Maximum Concentration 

Liquid 
(PCi/V 

200 
660 

20,000 

11 

2wc@ 

0.14 

53 

1.7 

33 

2.2 

5.5 

0.4 

780 

36 

900 

0.1 

0.1 

760 

31 

870 

Sludge 
(PCi/l)' 

44od" 

3 7 w  

5706 

2ab 

48$ 

ND' 

13 

0.40 

8.40 

2.2 

ND 

5.1 

70 

2.5 

75 

2.4 

1.9 

uo 
2.9 

150 

~ 

Soil 
(pCi/g) 

930 

438 

NA' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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TABLE 5.4 
RADIOACTIVE CONTAMINANTS OF CONCERN 

(Page 2 of 3) 

Area 

Pond 207-C 

Interceptor Trench Site 

East and South of Site 

Original Ponds Area 

Isotope 

Americium-241 

Plutonium-239 

Uranium-234 

Uranium-235 

Uranium-Total 

Uranium-238 

Plutonium-239 

Uranium-2331234 

Uranium-235 

Uranium-Total 

Plutonium-239 

Total Uranium 

Uranium-2331234 

Uranium 235 

Uranium 238 

Americium-241 

Plutonium-239 

Uranium-2331234 

Uranium-238 

Americium-241 

Maximum Concentration 

Liquid 

13,000 

2100 

2600 

120 

40 
3900 

(PCi/U' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.7 

15 

5.2 

0.8 

ND 

31 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I Soil 
(Pa/& 

NA 

NA 

NA 

NA 

NA 

NA 

0.17 

1.4 

0.2 

2.8 

2.2 

3.7 

1.9 

0.1 

1.7 

0.61 

18 

4 

2.8 

2.2 



TABLE 5.4 
RADIOACTIVE CONTAMINANTS OF CONCERN 

(Page 3 of 3)  

Area 

North and East of Pond 207-A 

Isotope 

Plutonium-239 

Uranium-233/234 

Uranium-238 

Americium-241 

Maximum Concentration 

Liquid 
(PCi/V' 

NA 

NA 

NA 

NA 

Sludge 

NA 

NA 

NA 

NA 

(PCi/Ub 
Soil 

(pCi/g) 

0.37 

1.7 

2.7 

1.2 

a pCi/l picocuries per liter 
pCi/g picocuries per gram 
M A C .  Maximum Expected Airborne Concentration 
pCi/m3 picocuries per cubic meter 

e NA Not Analyzed 
[ N D  Not Detected 

NOTE: Calculations utilized to determine maximum airborne concentradms are provided in -ppendix F. e 
Maximum airborne concentrations were determined for the media with the highest specific activity after 
converting all data to values in pCi/g. 

Sludge, soil, and liquid data are located in Appendix E. 
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6.0 PHYSICAL HAZARD IDENTIFICATION AND ANALYSIS 0 
In addition to the chemical hazards described in the preceding chapter, a variety of physical 

hazards may be present throughout OU4 during RFI/RI activities. These include 

temperature stresses, noise, adverse weather conditions, and mechanical hazards. 

6.1 HEATSTRESS 

In the spring, summer, and fall, temperatures in the Denver area can reach 100°F. A 

combination of these high temperatures, the use of personal protective equipment, and 

strenuous field work may result in heat stress. 

Heat stress is caused by external heat sources such as high ambient air temperature and 

direct sunlight, or internal body heat build-up resulting from heavy work or prolonged use 

of such protective gear as encapsulating suits. Heat stress manifests itself in four disorders 

listed from most to least severe. 

0 
Heat Stoke; 

Heat Exhaustion; and 

Heat Cramps. 

These disorders and their symptoms are discussed below. 

additional information on monitoring and prevention of heat stress disorders. 

Section 13.1 1.1 provides 

6.1.1 Heat Stroke 

Heat stroke results from excessively high body temperatures which, in turn, disturb or 

interfere with the body’s own heat regulating system. Normally, the body sweats, producing 

moisture for evaporation from the skin which is an effective cooling process. During heat 

stroke, this perspiration evaporation cooling process is interrupted, resulting in a rapid 

increase in internal body temperature. a 
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Continuous exposure to high temperatures for as little as three hours can produce heat 

stroke. Symptoms of heat stroke may include any or all of the following: 

Body temperature extremely high, often 106°F and above; 

Red, hot and dry skin (sweating is absent); 

Pulse is rapid and strong; 

Possible convulsion or collapse; and 

Possible disorientation or unconsciousness. 

If an individual has a body temperature of 104°F or higher, but is sweating, the individual 

is probably in a stage just before heat stroke. Therefore, this individual should be treated 

for heat stroke. 

6.1.2 Heat Exhaustion 

Heat exhaustion results from a failure of the circulatory system to compensate for the 

increased blood flow demands caused from dehydration, which in turn, results from profuse 

sweating. Heat exhaustion can lead to heat stroke if it is not treated immediately. 

Symptoms of heat exhaustion may include any or all of the following: 

@ 

Slight elevated or reduced body temperature; 

Clammy and pale skin; 

Profuse sweating; 

Tired and weak; 

Dizziness or giddiness; 

Nausea or vomiting; 

Low blood pressure (pulse may be weak); 

Muscle cramps; and 
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Fainting. 

6.1.3 Heat Cramps 

Heat cramps occur when working prolonged hours where profuse sweating takes place. 

Heat cramps can hinder work activities or cause a potential hazardous situation such as 

when working at high levels. Heat cramps are caused by a loss of salts resulting from 

sweating over a long period of time. Symptoms of heat cramps include painful muscle 

cramps and spasms; profuse sweating, vomiting, and/or convulsions; and normal, or near 

normal, pulse and blood pressure. Treatment for heat cramps includes resting in a shaded 

area, gentle massages to the affected areas, and drinking electrolyte fluids every 15 minutes 

for one hour if the individual is not vomiting. If the heat cramps are not relieved by giving 

fluids, and the symptoms continue, the individual should be taken to a medical facility. If 

an individual is on a low sodium diet or is taking diuretics, a physician should be consulted. 

6.2 COLDSTRESS 

In the fall, winter, and early spring temperatures in the Denver area can fall below freezing. 

A combination of low temperatures, wet clothing, and strenuous field work can result in cold 

stress. 

0 

Work activities conducted in cold weather can lead to severe health problems ranging from 

skin injury to loss of fingers or toes. Cold stress is caused by loss of body heat from 

radiation, conduction, convection, or evaporation. In addition, human factors that can 

contribute to cold stress include cardiac or respiratory conditions, fatigue, inadequate sleep, 

food, or water, and dehydration. Conditions of cold stress are discussed below. Workers 

must be able to recognize all signs and symptoms of cold stress on themselves as well as on 

their co-workers. Section 13.11.2 provides additional information on the monitoring and 

prevention of cold stress disorders. 

6.2.1 HvDothermia 

Hypothermia is the progressive lowering of the body temperature and rapid mental and 

physical collapse. Hypothermia is the most serious of the cold stress disorders. Extended 
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exposure to cold with aggravating circumstances such as moisture, wind, fatigue, inadequate 

clothing, and heavy perspiration with rapid cooling can play a major role in hypothermia. 

A personnel wearing wet clothes can develop hypothermia in temperatures as high as 50°F. 

In the early stages of hypothermia, the body begins to lose heat faster than it can be 

produced. When the body can no longer generate enough heat to overcome the loss, the 

body temperature begins to drop. This effects the ability of the brain to make rational 

judgements and may result in loss of muscular control or consciousness. Hypothermia can 

result in death if not treated. 

6.2.2 Frostbite 

Frostbite is the freezing of some part of the body due to exposure to very low temperatures. 

Frostbite usually affects the hands, feet, ears, and exposed areas of the face. There are 

three stages of frostbite based on the amount of skin damage. The three stages of frostbite 

are frostnip, superficial frostbite, and deep frostbite. Symptoms of each are discussed below. 

a 
Symptoms of frostnip include red skin which later becomes pale or waxy white, tingling, 

stinging, or coldness followed by numbness. Superficial frostbite results in the skin turning 

white or gray-white with a waxy appearance. In addition, the skin is firm to the touch and 

there is usually little or no feeling in the area. Deep frostbite results in the skin being pale, 

cold and solid to the touch, and all sensation is lost. Blisters and swelling follow thawing 

of parts. 

6.3 WEATHER HAZARDS 

The primary weather hazards which occur at the RFP include lightning and high winds. 

These are described in the following sections. 

6.3.1 Lightning 

Severe thunderstorms are common in Colorado in the spring, summer and fall. These 

thunderstorms often produce dangerous lightning which is a potential electrocution hazard. 

If a worker is struck by lightning, the shock can cause cardiac arrest, or death. The dangers 0 
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associated with lightning increase when work is performed in flat open spaces, such as OU4, 

elevated work places, and on tall structures and equipment. In open areas, when working 

in elevated work places, or when working on or in water, all work will stop when thunder 

is heard or lightning strikes are sighted. 

6.3.2 High Winds 

In the Denver area, high winds are possible throughout the year. High winds can cause 

contaminated water, sludge, and soil to become airborne and therefore increase the chance 

for worker overexposure to contaminants. Therefore, work will be restricted when sustained 

wind speeds reach 15 miles per hour (mph). If sustained wind speeds of 35 mph are 

measured, all outdoor work will stop. The EG&G meteorologist will determine wind speeds 

and maintain a liaison with the Applied Environmental SSHO or designee to report adverse 

weather conditions. 

6.3.3 Snowstorms 

Working in snow can create several types of hazards. Snow can create slippery conditions. 

This can, in turn, result in more slip and fall injuries. Working in cold, wet conditions 

produced by snowstorms can also lead to cold stress. 

0 

6.4 SUNBURN 

Sunburn can result in painful, red, swollen or blistered skin. Sunburn is usually a first- 

degree burn of the first layer of the skin (epidermis), and the effects may not be noticeable 

or felt for several hours after exposure. Treatment for sunburn includes the pouring of cool 

water on the affected area as quickly as possible and elevation of burned limbs. Ice or ice 

water can compromise bloodflow and cause further tissue damage. Advanced cases may 

require medical treatment. 

6.5 BIOLOGICAL HAZARDS 

Biological Hazards throughout the OU4 site include bites from ticks, spiders, wasps, and 

rattlesnakes. An additional biological hazard includes contact with human blood and body a 
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fluids. This could occur during emergency first aid treatment. Applied Environmental's 

Bloodborne Pathogen Program is located in Section 15.0 of this HASP. 0 
6.6 NOISE 

Noise is a potential hazard associated with operation of drill rigs. The hazards associated 

with excessive noise include workers being startled, annoyed, or distracted; physical damage 

to the ear; pain; temporary and/or permanent hearing loss; and communication interference 

that may increase potential hazards due to the inability to warn of danger and proper safety 

precautions. 

Table 6.1 provides Threshold Limit Values (TLVs) for noise as published by the American 

Conference of Governmental Industrial Hygienists (ACGIH). OSHA also has published 

Noise Standards. However, noise guidelines published by the ACGIH are more 

conservative. 

6.7 ERGONOMICHAZARDS 

Ergonomic hazards associated with construction activities at the OU4 site include drilling, 

soil sampling, geophysical investigations, and vadose monitoring. These activities will subject 

workers to repetitive, forceful, and sometimes awkward movements and body positions. 

6.8 UNDERGROUND UTILITIES AND PIPELINES 

EG&G will clear proposed borehole locations of all underground utilities prior to Applied 

Environmental beginning invasive activities. Damaging underground utilities during invasive 

activities could lead to electric shock, explosion, exposure to toxic materials, and serious 

injury. 

6.9 MECHANICAL HAZARDS 

Several types of mechanical hazards exist throughout the OU4 site. These hazards are 

associated with equipment utilized onsite, as well as with different work activities being 

performed. Table 7.1 lists the hazards associated with work activities and equipment and 

provides safety measures to be implemented in each situation. 
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6.10 VIBRATION 

Ajackhammer will be utilized throughout the Solar Ponds-area to break through the pond 

liners where boreholes will be drilled. Jackhammer use can cause excessive vibration. This 

vibration can lead to biomechanical diseases such as White Finger Disease. 

6.11 ELECTROMAGNETIC RADIATION 

Ground penetrating radar which will be used during the geophysical investigation, is a 

source of electromagnetic radiation. This type of radiation can also cause eye damage and 

has been linked to cancer. 

6.12 SLIPS. TRIPS. AND FALLS 

Obstacles such as heavy equipment, drill rigs, rocks, and vegetation can also cause slips, 

trips, and falls onsite. Only a minimum field crew should be in the vicinity of heavy 

equipment. In addition, the Solar Ponds area should be cleared of rocks and other obstacles 

before field work starts. a 
6.13 HAZARD COMMUNICATION 

Several hazardous materials as defined by OSHA in 29 CFR 1910.1200 will be utilized 

and/or potentially encountered during the OU4 RFI/RI. In order to comply with the 

OSHA Hazard Communication standard, the SSHO will obtain Material Safety Data Sheets 

(MSDS) for all hazardous materials utilized during the course of the project. The MSDS 

will be kept onsite and made available to field team members upon their request. The 

hazards of these materials will be communicated along with other site hazards using site 

specific training and periodic safety briefings as necessary. 

MSDSs for all chemicals which Applied Environmental will be utilizing onsite are provided 

in Appendix J. 
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TABLE 6.1 
THRESHOLD LIMIT VALUES FOR NOISE 

16 

Duration Per Day 
Hours 

80 

Sound Level 
dBA* 

8 

4 

85 

90 

2 

1 

1/2 

1/4 

1/8 

95 

100 

105 

110 

115** 

* Sound level in decibels are measured by a sound level meter, conforming as a minimum 
to the requirements of the American National Standards Specification for Sound Level 
Meters, S1.4 (1971 Type S2A, and set to use the A-weighted network with slow meter 
response). 

* *  No exposure to continuous or intermittent noise in excess of 115 d B k  
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7.0 HAZARD EVALUATION 

Potential hazards which exist at the OU4 site were evaluated by reviewing the work plan 

and existing data regarding the liquid, sludge, and soil present on site. In addition, physical 

hazards which may be encountered by Applied Environmental and subcontractor personnel 

during RFI/RI activities have also been evaluated. These hazards include chemical 

exposure from contaminated air and soils; physical hazards such as noise, weather 

conditions, heavy equipment, and motor vehicles; ergonomic hazards associated with drilling 

activities; and encounters with native wildlife. They shall be covered in site specific training 

and during daily safety briefings. The following briefly describes some of these anticipated 

hazards and guidelines. 

Although the chemical hazards of acetone, tetrachloroethene, hydrogen sulfide, cyanide, and 

ammonia were described in Section 5.0, these compounds are only present in small 

quantities. Therefore, it is estimated that these chemicals will not be a hazard onsite. In 

addition to these chemical hazards, site-specific mechanical hazards briefly presented in 

Section 6.0 are summarized in Table 7.1. All data utilized to perform this hazard evaluation 

were obtained from the Solar Evaporation Ponds Closure Plan published by Rockwell 

International in 1988, A Summarv of Chemical Analvses of Sludge and Water published by 

Dames & Moore in 1991, and the EG&G Rocky Flats Environmental Database (RFEDs). 

0 

7.1 SITE HAZARD SUMMARY 

Pond sludge was analyzed for waste characterization purposes between 1986 and 1991. 

Sludge samples were analyzed for volatile organics, semi-volatile organics, anions, metals, 

and radionuclide specific activities. A limited amount of soil sample data exists. The vast 

majority of these samples are not of surficial soil. Soils were analyzed for metals and 

radionuclide specific activity. Characteristics of all contaminants of concern are described 

in Sections 5.0 - 5.2.17 and summarized in Tables 5.1 - 5.5. Hazards to be encountered in 

each site within OU4 are detailed below. Maps showing locations of the sites are provided 

in Figures 3-1 and 3-2. Site-specific action levels are also listed in Table 10.1. a 
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7.1.1 Pond 207-A 

Sludge and soils in Solar Evaporation Pond 207-A indicate maximum chromium and 

cadmium concentrations of 19,700 parts per million (ppm) and 10,500 ppm, respectively. 

Exposures to these metals above regulatory limits are not expected. However, 1570 pprn 

of beryllium in sludge have been measured in this area. If airborne dust concentrations 

exceed 1.3 mg/m3, it is possible that beryllium levels will reach or exceed the PEL. In 

addition, data from soil samples indicate specific activities of americium-241 and plutonium- 

239 to be 930 picoCuries per gram (pCi/g) and 438 pCi/g, respectively. These radionuclides 

were also found in sludge with specific activities of 4400 and 3700 pCi/g, respectively. If 

soil dust concentrations rise above 0.001 mg/m3 in Pond 207-4 the MAC of these 

radionuclides will be exceeded. Because it is difficult to detect airborne dust at levels this 

low using real-time equipment, personal breathing zone samples will be obtained to 

document airborne radionuclide specific activities for determination of appropriate control 

procedures. Plutonium concentrations will be analyzed by either EPA Method 908.0, which 

is an isotopic analysis, or EPA Method 908.1, a fluorometric method. In addition, plutonium 

and americium will be analyzed by hydrofluoric acid and nitric acid digestion. In addition 

to inhalation hazards, the pond liquid is alkaline with a pH of 9.9. This may present a 

hazard during drilling activities and may require the use of a Tyvex suit if liquid has 

migrated through the pond liner. It is anticipated that the Iiquids will be absent at that 

time. 

7.1.2 fl 
All three 207-B solar ponds indicate low levels of metals and radionuclides in sludge and 

soil. The highest radionuclide specific activity present in this area is 0.89 pCi/g for uranium- 

238. However, surficial soil samples have not been obtained in the vicinity of the 207-B 

ponds. Even if surficial soil samples do indicate low contaminant concentrations, caution 

should be observed due to possible windblown dispersion caused by the close proximity of 

the 207-B ponds to pond 207-A. If airborne dust concentrations rise above 0.25 mg/m3 in 

air, airborne radionuclide concentrations will be near the MAC and respirators will be worn. 

However, engineering and administrative controls will be in effect in an attempt to maintain 

dust levels below 0.25 mg/m3. Liquid in Pond 207-B central is also alkaline with a pH of 
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9.1. This may require the use of a chemical protection suit during drilling and sampling 

activities if liquid is still present at the time of the field activities. It is anticipated that the 

liquids will be absent at that time. During invasive procedures performed in this area, 

breathing zone samples will also be obtained. 

7.1.3 Pond 207-C 

This pond exhibits specific activities of 13,000, 2,100, and 40,000 pCi/l for americium-241, 

plutonium-239, and total uranium present in the pond liquid. If airborne dust 

concentrations rise above 0.50 mg/m3, radionuclide concentrations will be near the MAC 

and respirators will be worn. Liquid in Pond 207-C is also alkaline with a pH of 10.2. This 

may require the use of a chemical protection suit during drilling and sampling activities if 

liquid is still present at the time of the field activities. It is anticipated that the liquids will 

be absent at that time. 

7.1.4 InterceDtor Trench Svstem 

The ITS is located to the north of the solar ponds within OU4. Radionuclide specific 

activities and metal concentrations in the ITS are low. The highest specific activity in this 

area is 2.8 pCi/g for total uranium. If airborne dust concentrations exceed 5 mg/m3, 

respirators will be worn. However, administrative and engineering controls will be utilized 

to keep dust concentrations below 5 mg/m3. 

0 

7.1.5 Original Pond Sites 

Soil samples obtained in the area where the original ponds were located, indicate a 
maximum beryllium concentration of 7.9 ppm. In order to exceed the PEL for beryllium, 

airborne dust concentrations would have to exceed 253 mg/m3. Radionuclide concentration 

appears to be low in this area. The highest specific activity measured was 18 pCi/g for 

plutonium-239. If airborne dust concentrations rise above 0.50 mg/m3, radionuclide levels 

will approach the MAC and respirators will be worn. 
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7.1.6 

Radionuclide and metal concentrations are also low in the area. The highest specific 
activity for this site is 10.37 pCi/g for plutonium-259. If airborne concentrations reach 
0.50 mg/m3, respirators must be worn. 

North and East of Pond 207-A 

0 

7.1.7 

Soil samples to the east and south of OU4 indicate low contaminant levels. Radionuclide 

concentrations are also low in this area. Plutonium-239 is present in 2.2 pCi/g. If airborne 

dust concentrations exceed 0.5 mg/m3, respirators will be worn. 

East and South of OU4 

7.1.8 Conclusion 

Ponds 207-A and 207-C have the potential to produce the highest chemical concentrations, 

pHs, and radionuclide specific activities during RFI/RI activities. In other locations 

throughout OU4, the respirable dust standard PEL of 5 mg/m3 is expected to be reached 

before the PEL of the specific chemical hazards in question. However, due to the absence 

of data characterizing soils below the pond liners, unexpected hazards can be encountered 

anywhere, at anytime during RFI/RI activities. Therefore, breathing zone samples as well 

as other types of ongoing health and safety monitoring will be performed during the entire 

RFI/RI. 

In addition to the chemical hazards present throughout OU4, mechanical dangers are also 

associated with RFI/RI activities and equipment. These hazards are listed in Table 7.1. 
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8.0 EMPLOYEE EXPOSURE AND ENVIRONMENTAL MONITORING a 
Employee exposure and environmental monitoring will be conducted at the OU4 site for the 

following reasons: 

To assess the adequacy of required personal protective equipment; 

To avoid entrance to hazardous environments; 

To assess the need for medical assistance and testing for potentially exposed 
personnel; 

To assist in the determination of response actions in the event of an emergency; 

To assess the risk to the public and the environment due to potential offsite 
releases; and 

To record and provide employee exposure data in accordance with OSHA 
regulations. 

0 Monitoring will be conducted using real-time instrumentation and personal sampling 

following procedures and methodologies recommended and required by either OSHA or 

NIOSH. Monitoring will consist of area sampling for various hazards, including volatile 

organics and particulates. 

This section will detail requirements for monitoring, discuss levels of specific hazards, and 

provide actions to be taken at these levels. The section will also outline calibration 

requirements for various monitoring instrumentation. In addition, this section will describe 

appropriate quality control and documentation procedures, as well as recordkeeping 

requirements. Contaminants and corresponding monitoring equipment are summarized in 

Table 8.1. 

8.1 MONITORING RESPONSIBILITIES 

The HASP has set action levels and current monitoring requirements. If site conditions 

change or activities modified, the PHSM will develop new action levels and monitoring 0 
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procedures including methods and frequencies. The SSHO will be responsible for 

conducting all monitoring and related tasks. The SSHO will be responsible for determining 

appropriate actions based on the results of real-time monitoring. All air monitoring results 

and data will be incorporated into the daily log of the SSHO. 

8.2 REOUIRED MONITORING EOUIPMENT 

Several types of monitoring equipment will be required to conduct necessary monitoring at 

the OU4 site. This equipment will include a real-time photoionization detector (PID); and 

a real-time aerosol monitor as well as personal sampling pumps and filter media. 

If monitoring results indicate that levels of contaminants may exceed PEL'S, integrated 

sampling equipment will be required as determined by the PHSM for personal exposure 

monitoring. The various types of monitoring equipment are discussed in subsequent 

sections. 

8.3 REAL-TIME MONITORING 

8.3.1 ParticulatelAerosol Monitoring 

Applied Environmental will monitor particulate concentrations on a continuous basis during 

all dust generating activities. Monitoring will be completed with the use of a MiniRam real- 

time aerosol monitor. This instrument will measure aerosol concentrations over a range of 

0.01 mg/m3 to 100 mg/m3. The monitor also provides preferential response to the 

respirable size particulate of 0.1 to 10 microns (pm). 

The monitor will be located where the area of highest exposure will be encountered as 

determined by the SSHO based on site observations and work activities. The MiniRam will 

be calibrated and maintained according to the manufacturer's recommended procedures. 

The SSHO will be responsible for maintaining and calibrating the instrument. Action levels 

for airborne dust concentrations are found in Table 10.1. 
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8.3.2 Organic Vapor Monitoring 

Although data indicates that organic vapors are not present onsite in hazardous 

concentrations, Applied Environmental will monitor organic vapors using a photoionization 

detector (PID) during site operations. The PID is sensitive to organics found at OU4. The 

SSHO or designate will monitor organic vapors at breathing zone height during RFI/RI 

activities. 

Action levels for health, safety, and emergency response actions are listed in Table 10.1. 

Action levels are based on the relative response of the measuring instrument to the 

contaminants being monitored, Permissible Exposure Limit, and the protection factors of 

the respirators worn in each level of protection. 

The PID will be calibrated daily according to the manufacturer’s recommendations and 

guidelines. The SSHO or designee will calibrate the PID daily using isobutylene. In 

addition, the SSHO will measure background levels of organic vapors daily at the support 

zone. 

Responses to action levels will take place when organic vapor readings are sustained for 

more than 30 seconds and less than two minutes apart. When at least three readings of 30 

seconds or more, less than two minutes apart from one to the other are recorded, 

appropriate responses will be taken. 

8.3.3 

When organic vapor or particulate levels exceed background levels, the SSHO will report 

this information to the PHSM. The PHSM will then advise the SSHO as to when 

operations should cease, levels of protection upgraded, and/or emergency re- 

sponse/contingency plans initiated. 

Real-Time Monitoring Data ReDorting and Documentation 

The SSHO will record all real-time air monitoring data on the log sheet as shown in 

Appendix G. This log sheet will be completed daily for each piece of real-time monitoring 
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instrument used. Calibration data will be recorded on the Calibration Check Sheet located 

0 in Appendix G. 

8.4 PERSONAL SAMPLING PUMPS 

Personal sampling pumps will be utilized in accordance with National Institute of 

Occupational Safety and Health (NIOSH) methods 7300,0600, and 0500 to collect samples 

for inductively coupled plasma (ICP) metals, beryllium, chromium, respirable dust, and total 

dust. These methods are provided in Appendix L. Appendix H contains Personal Sampling 

Pump Calibration Sheets and Air Sample Data Sheets. Dust samples will then be analyzed 

for total dust, respirable dust, and radionuclide specific activity. Beryllium samples will be 

analyzed for total beryllium. 

Personal samples will be obtained throughout OU4. Personal sampling pumps will be 

placed on personnel having the highest exposures as determined by the SSHO. Personal 

samples will be obtained during the first two or three days of invasive activities in each Solar 

Evaporation Pond. In addition, personal samples will also be taken during the first day of 

invasive activities outside of the Solar Evaporation Ponds. Personal sampling results will 

determine if levels of protection should be upgraded or downgraded. 

8.5 SMEARrWIPE PAPER 

Smear/wipe paper will be utilized to perform smear tests to verify that equipment meets 

DOE and EG&G radiological limits before leaving OU4. Guidelines for releasing 

equipment are presented in Table 11.3. 

8.6 LITMUS PAPER 

Litmus paper will be utilized to monitor the pH of any liquid and/or saturated soils 

encountered during RFI/RI activities. 

8.7 HYDROGEN SULFIDE AND HYDROGEN CYANIDE DIRECT READING 
INSTRUMENTS 

During drilling operations within the solar ponds, at least one employee working in worst 

case areas specified by the SSHO shall wear a direct reading instrument measuring hydrogen 
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sulfide and hydrogen cyanide concentrations. This instrument must have an alarm which 

triggers when contaminant concentrations reach the PEL. 

8.8 DETECTOR TUBES 

Ammonia concentrations throughout OU4 shall be measured utilizing a Sensidyne Detector 

Tube Pump with corresponding Detector Tubes. 

8.9 SOUND LEVEL METERS 

A sound level meter will be utilized to determine employee noise exposures during all 

drilling and jackhammering activities. If sound levels rise above 85 decibels on the A scale 

(dBA), hearing protection must be utilized. 

8.10 RADIONUCLIDE AIR MONITORING 

The maximum airborne dust concentration will be measured with the MiniRam respirable 

dust meter. The Maximum Expected Airborne Concentrations (MAC) of radionuclides in 

dust will then be extrapolated according to the calculations presented in Appendix E. 
Measured dust concentrations will then be compared to the lowest MACs as listed for each 

specific location in Table 5.6. 

8.10.1 The Ludlum. Model 12-1A Radiation Detector 

A Ludlum, Model 12-1A Radiation Detector with Alpha Probe will be utilized to measure 

external alpha particle concentrations. 

Acceptable airborne radionuclide particulate concentrations are based on DACs as 

described in Appendix F. Table 5.6 provides MACs and DACs for radionuclides present 

throughout OU4. The Ludlum Model 12-1A with a Model 44-9 Beta, and Gamma probe 

will be utilized to qualitatively measure all total surface contamination (fixed plus 

removable). 
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8.10.2 Thermoluminescent Dosimeters 

A Thermoluminescent Dosimeter (TLD) with a section for neutrons will be utilized to 

measure external dose equivalent exposures. These TLD badges will be replaced and 

analyzed by EG&G personnel once every three months. The TLDs must not be exposed 

to excessive heat or X-ray machines. 

All instruments except the TLD must have been calibrated within the last 12 months and 

checked daily. Radionuclide air sampling methodology must be utilized at OU4. These 

specifications are described in Manual No. 3-21000-OPS-EMRG Environmental 

Manapement Radiological Guidelines Manual and in Rocky Flats Radiological Operating 

Instructions (ROI) 4.1. 

8.10.3 RAM-4 Radiation Monitor 

The RAM-4 Radiation Monitor will be used to measure external fixed radiation. 

8.11 DECONTAMINATION MONITORING 

All employees leaving the OU4 must have a whole body alpha frisk before leaving the site. 

If a frisk performed with a Ludlum Model 12-1A with an air propositional probe indicates 

levels greater than 250 counts per minute (cpm) per 100 square centimeters (cm’), the 

individual must undergo decontamination before leaving the site. In addition, if total alpha 

contamination is greater than 300 dpm per 500 cm’, the individual must undergo 

decontamination before leaving the site. The Environmental Health and Safety Specialist 

(EHSS) will perform this monitoring. 

8.12 SURFACE CONTAMINATION SURVEYS 

The EHSS will also perform monitoring for surface contamination present on equipment 

utilized throughout the OU4, in the break trailer, storage areas, and changing rooms. The 

frequency of these surveys will be determined by the SSHO. Specific surface contamination 

monitoring procedures are classified in Environmental Management Radiological Guideline 

(EMRG) 3.1. 

0 
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9.0 EMPLOYEE TRAINING 

9.1 GENERAL 

Employee training programs for field activities at RFP will conform with the OSHA 29 CFR 

1910.120, as well as EG&G, and DOE requirements. Any personnel working in or regularly 

entering the site (other than the support zone) for performing or supervising work, for 

health, safety, or administrative purposes, or for maintenance or any other site related 

purposes, must comply with the training requirements. Employee training requirements are 

given in Table 9.1. 

9.2 40-HOUR H&S TRAINING 

All field employees must have completed the 40-hour basic health and safety training 

required under OSHA 29 CFR 1910.120. In addition, all field employees shall be required 

to receive a minimum of 3 days of onsite training under the supervision of a trained and 

experience supervisor. This supervised field experience must be documented. In addition, 

this initial training must be updated annually with 8 hours of offsite training. 0 
Individuals who have not completed required courses, or cannot show evidence of 

completing required training, will not be permitted to enter the site to perform hazardous 

activities. The training requirements are intended to provide employees with the knowledge 

and skills necessary to perform hazardous waste site operations with minimal risk to their 

safety and health. 

9.3 SUPERVISOR TRAINING 

All site supervisors must have completed an 8-hour training session for supervisors at 

hazardous waste sites, the basic 40-hour training course, and 3 days of onsite training. The 

supervisor training must address worker-on-the-job training, in addition to safety planning 

and legal aspects of managing hazardous waste site workers. 
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9.4 RADIATION WORKER TRAINING 

In addition to the training requirements discussed above, all field employees shall be 

required to receive the 8-hour EG&G sponsored Environmental Radiation Worker Training 

Class. This course is required by DOE Order 5480.11 and is used to educate employees 

about standard industry radiation protection procedures. 

9.5 SITE SPECIFIC TRAINING 

All Project Team employees participating in EG&G RFP field activities shall also receive 

site specific training. The site specific training shall be conducted by the SSHO with 

assistance and/or consultation from the PHSM as necessary. 

Prior to commencement of field activities, site specific training shall be conducted for all 

OU4 personnel, including subcontractors, working on the RFI/RI. The site specific training 

shall consist of an initial health and safety briefing on the following information: 

Names of personnel and alternates responsible for site safety and health; 

Safety, health, and other hazards present on the site; 

Use of personal protective equipment, e.g., emergency escape respirator; 

Work practices by which the employee can minimize risks from hazards; 

Safe use of equipment on the site; 

Medical surveillance requirements including recognition of symptoms and signs 
which might indicate over-exposure to site hazards; 

Site control measures; 

Decontamination procedures; and 

Emergency response procedures for RFP. 

Briefings will also be conducted for any OU4 employees participating in field activities at 

a later date. All health and safety briefings will be documented. a 
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All field personnel must be provided with and read a copy of this HASP. At the end of the 

initial site specific training, attendants should sign a safety compliance agreement form, 

presented in Appendix A, stating that they have read, understand, and agree to comply with 

the provisions of the HASP. Individual’s refusing to sign the form will not be permitted to 

work at the site. 

9.6 DAILY SAFETY BRIEFINGS 
The SSHO or designee will conduct daily safety meetings prior to the day’s field activities 

and document them in the project safety log book. A review of primary hazards related to 

site activities and modifications to safety and work procedures will be discussed. Daily 

weather reports will be reviewed and field personnel notified if temperature extremes or 

inclement weather could potentially threaten field personnel and activities. Work/rest 

regimes and other potential weather-related restrictions will be conveyed. After attending 

daily safety briefings, workers must sign the site safety briefing form located in Appendix I. 

9.7 HAZARD COMMUNICATION 

According to 29 CFR 1910.120, hazardous waste operations must implement a hazard 

communication program meeting the requirement of 29 CFR 1910.1200. The complete 

hazard communication program for Applied Environmental can be found in the Broomfield 

Office library. 

The Applied Environmental hazard communication program applies to all Applied 

Environmental and subcontractor employees working throughout OU4. This program covers 

the hazards of chemicals which will be utilized throughout the OU4 site. In addition, 

training requirements as well as the use and limitations of MSDS are covered in this 

program. 

9.7.1 

MSDS utilized by Applied Environmental will contain information on physical 

characteristics, properties, routes of exposure, exposure limits, and symptoms of exposure 

for each hazardous material used for OU4 activities. The SSHO will keep a copy of all 

Material Safety Data Sheets (MSDS) 
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MSDS for compounds utilized throughout the OU4 site at the work site. These will be 

available for review by all employees, subcontractors, and site visitors. Most of the 
chemicals and radionuclides present on the OU4 site are waste products. Therefore, MSDS 

will not be supplied for these compounds. Applied Environmental's field MSDSs are 

located in Appendix J. 

0 

9.7.2 Training 

Before working on tile 0 J4 site, a 1 employees w 11 undergo site-speci lazard 

Communication Training. This training will outline the specific hazards of chemicals utilized 

by employees during RFI/RI activities. Employees will also be informed of the hazards of 

waste products which are present throughout the OU4 site. 

9.8 TASK SPECIFIC TRAINING 

Applied Environmental or subcontractor employees involved in core logging activities must 

take the EG&G Core Logging Training Course. 

9.9 GENERAL EMPLOYMENT TRAINING 

All Applied Environmental employees and subcontractors working on OU4 activities must 

undergo one hour of General Employment Training (GET) in order to enter the OU4 site. 

This course covers Rocky Flats General Standard Operating Procedures (SOPS) relating to 

issues associated with working in a DOE facility. 

9.10 BLOODBORNE PATHOGEN TRAINING 

According to EG&G mandate, Applied Environmental must have a bloodborne pathogen 

control program (BBPCP) in the event of exposure to body fluids when administering first 

aid procedures. This BBPCP requires that all employees who may potentially be exposed 

to bloodborne pathogens be trained on how to recognize activities which involve exposure 

to potentially infectious materials, as well as the use and limitations of PPE. Applied 

Environmental's BBPCP is provided in Section 15.0. 
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9.11 RESPIRATOR FIT TESTING/TRAINING 

All employees working at OU4 must have been medically approved and fit tested for the 

use of a respirator. Employees must also be informed of respirator use, limitations, and 

upkeep. 

0 

9.12 DOCUMENTATION 

All training shall be certified with a training certificate or letter from the instructor. Copies 

of training completed by Applied Environmental employees will be maintained by the 

PHSM and onsite by the SSHO. 
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10.0 PERSONAL PROTECTIVE EQUIPMENT a 
The selection of personal protective equipment (PPE) for OU4 activities requires an 

evaluation of site specific contaminants and the concentrations and hazards that may be 

potentially encountered. The personal protective equipment and action levels established 

for project tasks are based on available data. As additional data and information become 

available, the PHSM will adjust personal protective equipment and action levels accordingly. 

Therefore, the personal protective equipment and action levels may change to provide the 

best possible protection and safety factors for Applied Environmental and subcontractor 

personnel participating in field activities. 

10.1 UPGRADE AND DOWNGRADE 

All Applied Environmental and subcontractor personnel participating in field activities may 

suggest to upgrade or downgrade the levels of protection due to additional hazards 

encountered or eliminated. The decision to downgrade will require consultation and 

approval of the SSHO, the PHSM, and the PM. Under no circumstances will the level of 

protection be downgraded without seeking consultation and permission beforehand. If 

protection is upgraded two levels higher than what is required by the HASP, the SSHO will 

immediately contact the PHSM prior to conducting the task. The SSHO must contact the 

EG&G Health and Safety Liaison Officer when changes are put in place for the upgrade 

and downgrade of personal protective equipment. Action levels for upgrading and 

downgrading are provided in Tables 10.1 and 10.2 of this HASP. 

0 

10.2 LEVELS OF PROTECTION 

Levels of protection have been defined in the EPA Standard Operating Guide. Julv 1988, 

and also in the OSHA regulation, 29 CFR 1910.120. The levels of protection currently 

anticipated for field activities include Level D, Modified Level D, and Level C. The 

following is a brief description of the degree of protection provided by each level which may 

be used during field activities. These levels are basic guidelines. 
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10.2.1 Level D 

Level D is basically a work uniform. Level D protection provides no respiratory protection 0 
and minimal skin and eye protection. It is anticipated that work performed in the buffer 

zone will require Level D protection. This level of protection includes grey cotton coveralls, 

required by EG&G, leather, latex, or nitrile work gloves, a hard hat, safety glasses, work 

boots, and ear plugs in area with noise levels greater than 85 dB. 

10.2.2 Modified Level D 

Modified Level D includes the use of chemical protective suits for dermal protection, and 

is necessary for field activities that may result in contact with contaminated water and soil. 

A full-face air purifying respirator equipped with organic vapor or dust cartridges, as 

determined by airborne contaminant levels described in Section 5.0, should be readily 

available for immediate upgrade to Level C. Modified Level D protection requires the use 

of the EG&G required grey coveralls, and/or tyvek chemical-resistant coveralls. Latex inner 

gloves and nitrile outer gloves must also be worn. In addition, steel-toed safety boots with 

outer latex boot covers are required. Furthermore, safety glasses with side shields must also 

be worn. If noise levels exceed 85 dB, hearing protection must be utilized. 

10.2.3 Level C 

Level C consists of the same protective clothing as in Modified Level D, with the addition 

of a full face air purifymg respirator. While not anticipated, any upgrades to Level B 

(supplied air) will be done so upon recommendation by the PHSM or the SSHO. 

Upgrading PPE to Level B protection will require the use of airline respirators or self- 

contained breathing apparatus (SCBA). 

10.3 

The equipment required for the various field tasks is listed in Table 10.3. Adequate 

supplies of personal protective equipment will be available for all employees and at least 

two site visitors at all times. 

EOUIPMENT FOR LEVEL D, MODIFIED LEVEL D, AND LEVEL C 
PROTECTION 
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10.4 RESPIRATORY PROTECTION PROGRAM 

Respiratory protection will be selected, used, and maintained in accordance with OSHA 29 

CFR 1910.134 and the Applied Environmental Respiratory Protection Program. At this 

time, it is anticipated that negative pressure, full-face air purifymg respirators with High 

Efficiency Particulate Absolute (HEPA) cartridges will be utilized as necessary during the 

OU4 RFI/RI. Respiratory protection requirements for Applied Environmental and 

subcontractor employees have been discussed above. Implementation of those requirements 

and those discussed below will be the responsibility of the SSHO with guidance from the 

PHSM. 

10.4.1 Respiratorv Selection 

Initial required respiratory protection will consist of full face air purifying respirators 

equipped with high efficiency particulate absolute (HEPA) cartridges. Modifications to 

respiratory protection will be based on air monitoring data and field activities. All 

respiratory equipment will be jointly approved by NIOSH and the Mine Safety and Health 

Administration (MSHA). 

In the unlikely event that Level I3 is required, OSHA 29 CFR 1910.134 states that breathing 

air shall meet the requirement of the specification for Grade D or better breathing air as 

described in the Compressed Gas Association Specification G 7-1966. Applied 

Environmental will require a Certificate of Analysis from vendors of breathing air in order 

to show that the air meets this standard. 

Initially, respirators must be utilized according to action levels provided in Tables 10.1 and 

10.2. Once personal samples are obtained and analyzed for specific activity, action levels 

may be changed. 

10.4.2 Resuirator Availability 

Each individual on site requiring respiratory protection will be assigned a respirator in which 

the individual has been properly fitted. The individual will also receive a recloseable bag 

in which to properly store the respiratory when it is not in use. Each individual receiving 0 
10-3 401 04/081892.H&S 



a respirator will place his/her name on the unit where it will not interfere with the seal and 

on the bag. Interchanging of respirators among workers will be strictly prohibited. 

All cartridges will be changed a minimum of once every two weeks. However, water 

saturation of the filter or dusty conditions may necessitate more frequent changes. Changes 

will occur when personnel begin to experience increased inhalation resistance, or 

breakthrough of a chemical warning property. A sufficient quantity of cartridges will be 

available. 

10.4.3 Fit Testing 

Pre-project respirator fit tests will be required of all Applied Environmental personnel and 

subcontractors who may wear negative pressure respirators at OU4. The test will utilize 

isoamyl acetate and irritant smoke. The fit test must be for the style and size of the 

respirator to be used by each employee. Additionally, a positive and negative fit check shall 

be conducted each time a respirator is donned. 

10.4.4 Medical Certification 

Only workers who have been certified by a physician as being physically capable of 

respirator usage will be issued a respirator. Those who have not or cannot show proof of 

certification will not be permitted to enter the exclusion or contamination reduction zones. 

10.4.5 Inspection. Cleaning. and Storing 

Respirators will be checked periodically by the SSHO and inspected before each use by the 

wearer. All respirator and associated equipment will be decontaminated and wiped cleaned 

after each use. Respirator wipes will be located at the Decontamination Pad. Upon 

cleaning, respirators will be thoroughly dried and placed into the supplied storage bag. The 

bagged respirator will then be stored when not in use in a location away from temperature 

extremes, sunlight, dirt, or hazardous chemicals which may degrade the integrity of the 

respirator. An inspection checklist is provided in Table 10.4. 
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10.4.6 Miscellaneous Resuirator Reauirements 

Normal eyeglasses cannot be  worn under a full-face respirator because the temple bars 

interfere with the respirator’s sealing surfaces. For workers requiring corrective lenses, 

special spectacles designed for use with respirators will be provided. Only gas permeable 

contact lenses shall be worn with any type of respirator. 

No personnel who have facial hair which interferes with the respirator’s sealing surface will 

be permitted to wear a respirator. Personnel who report to work with interfering facial hair 

will be asked to shave prior to initiating daily activities. If the individual refuses, he will be 

dismissed from the site until he does report with interfering facial hair removed. 

10.5 

Action levels for upgrading personal protection and initiating emergency response actions 

are detailed in Tables 10.1 and 10.2. 

ACTION LEVELS FOR UPGRADING PROTECTIVE EOUIPMENT 
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TABLE 10.3 

PERSONAL PROTECTIVE EQUIPMENT FOR LEVEL D, 
MODIFIED LEVEL D, AND LEVEL C 

Equipment Material 

Level D 

Work clothes (provided by employee) 

Coveralls Cotton 

Work gloves (or nitrile if liquids present) 

Cotton (preferred) 

Leather or nitrile 

Hard hat 

Safety glasses 

Work boots 

Ear plugs or muffs (in vicinity of heavy 
equipment) 

Face shield* 

- 
Modified Level D 

Chemical resistant coveralls 

Inner gloves 

Outer gloves 

Safety boots (mer) 

Boot covers 

Hard hat 

Safety glasses 

Face Shield* 

Ear plugs or muffs (in vicinity of heavy 
equipment) 

Plastic 

Neoprene or leather with steel 
toe/shank 

Tyvek 

Latex 

Nitrile 

Neoprene with steel toe/shank 

Latex booties 

Plastic 

Level C 

Same as Modified Level D with addition of Full-Face Air Purifying Respirator With organic vapor 
cartridges or particulate (dust) cartridges or a combination of the two. 

* As required by PHSM or SSHO 



TABLE 10.4 

PERSONAL PROTECTIVE EQUIPMENT 
INSPECTION CHECKLIST 

Type of Personal Protective Equipment Inspection 

Chemical Protective Suit Inspected for imperfect seams, tears, 
malfunctioning closures, discoloration, and stiffness 

Gloves 

Air Purifying Respirators 

Blow in new gloves to check for leaks, also check 
for tears and punctures 

Check respirator material for pliability, 
deterioration, and distortion; 

Check face shields for cracks and fogging; 

Check cartridges to make sure they are the proper 
type for intended use, that the expiration date has 
not passed, and that they have not been previously 
opened; and 

Always perform positive and negative pressure 
checks before use. 



11.0 DECONTAMINATION AND PERSONAL HYGIENE 

0 
Decontamination and personal hygiene procedures will be the responsibility of the SSHO. 

All personnel will be trained in the specific steps for decontamination prior to entering the 

exclusion zone. The SSHO will inspect decontamination procedures and correct any 

deficiencies. 

Decontamination procedures will take place at the new decontamination pad east of 

Pond 207-B North. The principal health hazards which could be associated with inadequate 

decontamination procedures at this pad include inhalation and skin exposure to beryllium 

and radionuclides. The following sections will discuss the proper decontamination 

procedures. Decontamination operations will comply with EG&G RFP EMD Manual 

Operation SOP, Manual 5-21000-0PS, Procedure Number FO. 12, Rev. 2. 

11.1 DECONTAMINATION 

This section will outline decontamination procedures for personal and equipment, as well 

as cleaning of the decontamination area. In addition, disposal of generated wastes will also 

be addressed in this section. 

11.1.1 Personal Decontamination 

All personnel leaving the Exclusion Zone (EZ) must be decontaminated using a soap and 

water wash solution, and a water rinse. Decontamination shall take place in the 

Contamination-Reduction Zone (CRZ) and is mandatory for all personnel exiting the EZ. 
The CRZ shall consist of the following: 

Fencing or some type of enclosure to prevent unauthorized traffic from entering the 
area; 

Step off pad and ancillary decontamination equipment; 

A separate exit and entry way to prevent cross contamination; and 

A sheet of plastic or polyethylene where decontamination equipment will located. 
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Workers leaving the EZ will remove all disposable PPE in the CRZ. All PPE will be 

removed prior to the removal of respirator equipment. The sequence €or Level C 

decontamination is outlined in the following. Figures 11-1 and 11-2 also display Level D 
and Level C decontamination sequences. 

Place all equipment and supplies on plastic drop cloth provided; 

Remove hard hat and place in box next to plastic drop cloth; 

Remove all tape and place in waste container provided; 

Remove boot covers and place in waste container provided; 

Remove outer gloves and place in waste container provided; 

Remove disposable coveralls and place in waste container provided; 

Check for radiological contamination; 

Remove and wash respirator and place in storage bag provided; and 

Remove inner gloves and place in waste container provided. 

Removal of PPE should be conducted in a manner to prevent skin contact with the outer 

portion of PPE. 

The SSHO or designee(s) shall be responsible for assisting personnel leaving the E2 in 

decontamination procedures. Decontamination support personnel will assist in the 

following: 

Setting up wash stations for decontamination procedures; 

Setting up waste containers for disposal of PPE; 

Providing a plastic drop cloth for segregation of equipment needed to be 
decontaminated; 

Segregating of equipment on plastic drop cloth; 

Washing and rinsing off of personnel leaving the EZ; 
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Removing and placing PPE in waste containers provided; and 

Bagging respirators. 

Table 11.1 provides a list of equipment needed for decontamination of personnel and PPE. 
All decontamination procedures for handling of PPE will be conducted in accordance with 

EG&G RFP EMD Manual Operation SOP, Manual 5-2100O-0PS7 Procedure Number F0.6, 

Rev. 2. 

11.1.2 EauiDment Decontamination 

Instruments or pieces of equipment that require decontamination will remain in the CRZ 
until they are adequately decontaminated and confirmed to be free of surface and internal 

radiological contamination ( c 20 disintegrations per minute (dpm)/100 square centimeters 

(cm2) of removable alpha radioactive contamination), and visible residue. Decontamination 

procedures include the removal and disposal of plastic wrapping, and wiping down exposed 

surfaces using a cloth moistened with a soap and water solution. Table 11.2 provides a list 

of supplies needed for decontamination of equipment. Decontamination of general 

equipment will be conducted in accordance with EG&G RFP EMD Field Procedures SOP, 

Manual 5-21000-0PS, Procedure Number F0.3, Rev.2. 

Large equipment, such as drill rigs, will be checked for radiation contamination, as needed, 

to meet radiological decontamination standards of 500/100 cm2 total radioactive 

contamination (fixed plus removable). Once this is accomplished, the equipment will be 

steam cleaned and remonitored prior to being transferred from the Pad. Equipment leaving 

the CRZ will be monitored as outlined in Section 18.10 of the EG&G Health and Safety 

Practices Manual prior to removal from the CRZ. Decontamination of heavy equipment 

will be conducted in accordance with EG&G RFP EMD Manual Operation SOP, Manual 

5-21000-0PS, Procedure F0.4, Rev 2. 

Equipment will not be removed from the site until it has been determined that it has met 

the radiological contamination standards of 20 dpm/100 cm2 of removable radioactive 

contamination, or 500 dpm/ 100 cm2 total radioactive contamination (fixed plus removable). 
0 
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removable), In addition, a Property Release Evaluation Form must be completed and 

approved by EG&G Radiological Engineering Department prior to removing the equipment 

offsite. Vehicles used in potentially radioactive areas will also be checked for radioactive 

contamination. This will be conducted prior to any vehicle leaving the RFP site. Radiation 

Control Limits are listed in Table 11.3. 

' 
11.1.3 Samules Collected 

Samples collected during field activities require a blanket property release evaluation and 

will be checked for radioactive contamination and decontaminated prior to removal from 

the site. Decontamination procedures include decontaminating containers using a soap and 

water solution. If samples test positive for radioactive contamination, they will not be 

permitted to leave the site. Samples shipped offsite must comply with applicable DOT 

regulations including 49 CFR part 107. Handling of residual samples will be conducted in 

accordance with EG&G RFP EMD Field Procedures SOP, Manual 5-21000-0PS, Procedure 

Number F0.9, Rev. 2. 

11.1.4 

The CRZ will be kept clean and orderly by the SSHO and/or contractor in charge of the 

decontamination pad. The SSHO or his/her designee will ensure plastic bags or barrels are 

provided for the disposal of PPE, and adequate amounts of decontamination supplies are 

available. In addition, the SSHO or his/her designee will ensure the wash/rinse water is 

changed daily. Handling of decontamination water and wash water will be conducted in 

accordance with EG&G RFP EMD Manual Operation SOP, Manual 5-21000-0PS, 

Procedure Number F0.7, Rev.2. 

Cleaning of the Decontamination Area (CRZ) 

11.1.5 Disposal of Generated Wastes 

The waste liquid generated onsite will be stored and treated at the decontamination pad. 

All solid wastes generated (i.e., disposable PPE), will be contained in 55-gallon drums and 

left onsite until project completion. These drums must be labeled in accordance with 

applicable regulations. e 
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11.2 PERSONAL HYGIENE 

Personnel will be prohibited from smoking, chewing, eating, or drinking except in designated 

areas in the Support Zone (SZ). Personnel will be required to change in the provided 

changing facilities into EG&G issued coveralls, which will be removed by EG&G, and 

laundered by EG&G at the end of the day. Lockers will also be provided to store personal 

items. In addition, all employees working onsite must also take a shower in the Contractor 

shower facilities before leaving the plant. 
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TABLE 11.1 

EQUIPMENT NEEDED FOR DECONTAMINATION 
OF PERSONNEL AND PERSONAL PROTECTIVE EQUIPMENT 

Equipment Use 

Plastic 

Waste 

Drop Cloths 

Containers 

Decontamination Solution 
(soap and water) 

Long-Handled, Soft-Bristled Brush 

Kim- Wipes 

Radiation Monitor 

Organic Vapor Monitor 

Lockers/Cabinets 

Emergency Showers 

Soap and Water Solution 

Lockers/Closets 

Contaminated PPE and sampling 
equipment may be deposited 

Storing solid and liquid waste that must be 
discarded 

To remove contaminants 

Help wash and rinse off contaminants 

For wiping PPE 

Screen for radiation contamination 

Screen for organic vapors 

Storage of decontamination clothing, 
equipment, supplies 

Emergency Decontamination 

To remove contaminants 

Storage of clean clothing and personal 
items 

40104/TABLEll.l 10/06/92 0 



TABLE 113 

EQUIPMENT NEEDED FOR DECONTAMINATION 
OF FIELD SUPPLIES, INSTRUMENTS, AND EQUIPMENT 

Equipment Use 

Plastic Drop Cloths 

Waste Containers 

Contaminated equipment may be 
deposited and segregated 

Storing contaminated equipment that 
must be discarded 

High Pressure Wash or Steam Cleaner To remove contaminants 

Kim- Wipes For wiping equipment 

Radiation Monitor 

Organic Vapor Detector 

Screen for radiation contamination 

Screen for organic vapors 



TABLE 11.3 

RADIATION CONTAMINATION CONTROL LIMITS 

Area 

Uncontrolled 

Controlled 

Radiological 

Removable Total Fixed Plus 
Removable 

Smears (dpm/100cm2) Swipes (dpm) (dpm/100cm? 

20 N/A 500'2' 

20 N/A 500") 

200 500(" 5,000'2) 

Area 
Removable Total Fixed Plus Removable 

Smear (dpm/100cm? (dpm/100cm~ 

1 Radiological I 1,000 I 5,000'3' I 

Uncontrolled 

Controlled 

Minimum detectable activity using the Ludlum Model 12-lA with air proportional detector. Total Efficiency 
(instrument and detector) is 50%. 250 cpm equals 500 dpm. No activity per area is specified since swipes 
are not used to quantify activity levels. 

200 5,000") 

200 5,000'3) 

500 dpm/100cm2 is the DOE limit for Uncontrolled and Controlled Areas. 5000 dpm/100 cm2 is the DOE 
limit for Radiological areas. The minimum detectable activity using the Ludlum Model 12-lA with air 
proportional detector of approximately 50 cm2 is 1000 dpm/100 cm2 which corresponds to a 2 9  cpm 
instrument meter reading, 

5000 dpm/100 cm2 is the DOE limit for Uncontrolled and Controlled Areas and is the Rocky Flats limit for 
Radiological Areas, The minimum detectable activity (MDA) using the Ludlum Model 31 rate meter with 
the 44-9 pancake GM detector is 5oooO dpm/1000 cm2. This corresponds to a meter reading of 200 cpm. 
The maximum allowed background for this MDA is 100 cpm with the instrument range switch on the X1 
setting. 
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12.0 MATERIALS HANDLING 

Several hazards may be associated with material handling activities. Operations which may 

create materials handling hazards include but are not limited to vehicle operation, drilling 

activities, loading, unloading and moving of equipment, use of hand tools, and utilization of 

electric motors. These materials handling activities can cause injuries such as cuts, lower 

back trauma, muscle sprains, broken bones, and electrocution. After more equipment 

design and construction information becomes available, more specific materials handling 

procedures will be outlined. 
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13.0 

This Accident Prevention Plan 

ACCIDENT PREVENTION PLAN 

(APP) along with the rest of the HASP will be the accident 

prevention policy of Applied Environmental and its subcontractors during work at the RFP. 

Details of the APP are presented below. 

13.1 PERSONNEL RESPONSIBILITIES 

All Applied Environmental and subcontractor employees participating in RFP RFI/RI 

activities are expected to conduct themselves and their actions in a manner so as to 

minimize the potential for accidents. All Applied Environmental supervisory personnel will 

be responsible for seeing that individuals under their direct supervision are aware of the 

standard operating procedures for field activities and that they are carrying out the 

procedures in a safe manner. Variations in procedures or the addition of new procedures 

from this document must have the written approval of the PHSM prior to initiation. The 

SSHO will have day to day responsibility for enforcing this APP. 

13.2 EXPECTED SAFETY HAZARDS 

Section 5.0 and 6.0 discusses the hazards anticipated during site work at RFP. In summary, 

these hazards include: 

Chemical - inhalation or skin contact with metals and radionuclides; 

Weather/Temperature Extremes - the weather can bring extreme heat, severe 
rainstorms, high winds, lightning, cold temperatures, and snow; 

Physical - including noise from heavy equipment, use of hand tools, motor vehicle 
operation, and hazards from the sun (ultraviolet radiation - sunburn); and 

Ergonomic - including heavy lifting and use of hand tools. 

Overall, the hazards related to the RFP OU4 activities are low to moderate. 
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13.3 SUBCONTRACTOR SUPERVISION 

AI1 Applied Environmental subcontractor personnel will comply with all provisions of the 

HASP. Subcontractor personnel will be required to attend all safety meetings and to read, 

review, and understand the provisions of the HASP dependent upon their assigned 

responsibilities. Each of the subcontractor personnel will be required to ~ g n  the 

acknowledgement form found in Appendix A of the HASP. 

The subcontractor must provide proof that personnel meet the training, fit-testing, and 

medical surveillance requirements of the HASP if their activities will expose them to 

hazardous conditions. In addition, the subcontractor supervisory personnel must meet with 

the SSHO and the appropriate site task foreman daily to review activities for each day the 

subcontractor is onsite. A summary of this meeting will be logged in the SSHO field log. 

The subcontractor will cease operations at any time if requested by the SSHO or the site 

task foreman. This request may be as a result of an observed safety violation, impending 

hazard not known to the subcontractor, or for any other reasonable cause known to the 

SSHO or the site task foreman. 

13.4 SAFETY MEETINGS 

The SSHO will give a health and safety briefing prepared with the PHSM prior to initiation 

of field activities. This briefing will be of sufficient duration to address all of the material 

covered in this HASP. All Applied Environmental and subcontractor personnel that will 

be participating in field activities should have had the opportunity to read this HASP prior 

to this initial meeting so that any questions they have can be addressed at the initial 

meeting. Applied Environmental will notify appropriate RFP representatives of this meeting 

so that they may review emergency and plant operating procedures with the employees. 

Prior to commencing field activities each day, a short health and safety briefing will be 

conducted by the SSHO to address the day’s activities as is necessary. The daily safety 

briefing will serve to notify individuals of any deficient areas that need to be corrected or 

operations changes made that affect field work. The briefing will emphasize the specific 0 
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concerns associated with the day's planned field activities. Daily weather reports will be 

reviewed to determine work/rest regimen. The SSHO will complete the form shown in 

Appendix I following each meeting and retain the form as part of the project files. 

0 

13.5 FIRE PREVENTION AND PROTECTION 

To minimize the potential for fires, and to reduce the impact of any fire, proper fire 

prevention and protection procedures will be followed. The following list includes some of 

the most often cited fire prevention and fire protection requirements, but it is not intended 

to be all inclusive: 

No smoking is allowed in the exclusion zone or contamination reduction zone; 

All storage, handling, and use of flammable and/or combustible liquids, e.g., vehicle 
fuel, etc., must be under the supervision of the SSHO or a person designated by the 
SSHO and the requirements of OSHA's Hazardous Communication Standard (29 
CFR 1910.1200) must be adhered to, e.g., training, Material Safety Data Sheets 
(MSDS) on site, etc.; 

Electrical lighting is the only means acceptable for artificial illumination where 
flammable liquids, vapors, fumes, dusts, or gases may be present. All electrical 
equipment and installations must be in accordance with the National Electric Code 
for Hazardous Areas; 

Portable fire extinguisher shall be provided where necessary (see below), inspected, 
and maintained in accordance with National Fire Protection Association Regulation 
#lo, Portable Fire Extinguisher; 

An ABC fire extinguisher, rated not less than 10 lb shall be provided within 50 feet 
of an areas in which more than five gallons of flammable or combustible liquids or 
five pounds of flammable gas are being used; 

At least one portable fire extinguisher not less than 2-1/2 lb must be provided on 
all vehicles used for transporting or dispensing flammable or combustible liquids; 

Personnel will avoid driving and parking vehicles where tall vegetation may come 
in contact with hot tail pipes and catalytic converters; 

All spills of flammable and combustible liquids will be cleaned and containerized 
immediately; and 

Rubbish, rags, or other combustible material will be placed separately from areas 
where flammable or combustible liquids are stored, handled, or processed. 
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In the event of a fire or explosion, appropriate emergency responses will be followed, as 

presented in Section 14.0 of this HASP. 0 
13.6 SITE HOUSEKEEPING 

The site will be kept in a neat, organized, and orderly fashion. Items such as tools, 

equipment, hoses, etc. will be kept picked up to minimize tripping and falling hazards. Used 

disposable clothing and equipment will be placed in drums immediately upon removal and 

the drum lids replaced. Drums will not be filled to the point where the lid will not fit 

without force. Tall vegetation within a 10 ft radius of ignition sources, will be cut to a 

height of one inch or less. 

The SSHO will inspect the site daily for housekeeping. These inspections will be recorded 

in a written fashion and maintained with the project log. 

13.7 MECHANICAL EOUIPMENT INSPECTION 

Inspection of mechanical equipment will be conducted as follows: 

Before any machinery or mechanized equipment is placed in use, it shall be 
inspected and tested by a competent mechanic and certified to be in safe operating 
condition. Records of tests and inspections shall be maintained at the site by 
Applied Environmental, shall become part of the official project file, and shall be 
made available upon request of the designated authority; 

The SSHO shall designate an individual to be responsible for the inspection of all 
machinery and equipment daily and during use to make sure it is in safe operating 
condition. Tests shall be made at the beginning of each shift during which the 
equipment is to be used to determine that the brakes and operating systems are in 
proper working condition; 

Preventive maintenance procedures recommended by the manufacturer shall be 
followed; 

Any machinery or equipment found by Applied Environmental or designated 
authority to be unsafe shall be deadlined and its use prohibited until unsafe 
conditions have been corrected. A tag indicating that the equipment shall not be 
operated nor the tag removed shall be placed in a conspicuous location on the 
equipment. The tag shall remain until it is demonstrated to the individual 
deadlining the equipment that it is safe to operate. Where possible, lockout 
procedures shall be used; 
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Inspections or determinations of road conditions and structures shall be made in 
advance to assure that clearances and load capacities are safe for the passage or 
placing of any machinery or equipment; and 

Other standard operating procedures as outlined in Section 18.0 will be followed. 

13.8 

Initial first aid procedures will be conducted and evaluated by the SSHO or his designate. 

If the injury or situation cannot be handled with first aid, the SSHO will instruct personnel 

to call for emergency help as outlined in the emergency response procedures in Section 17.0. 

The SSHO, or his designate will be currently certified in multimedia first aid and CPR by 

the Red Cross or equivalent organization. 

FIRST AID AND MEDICAL FACILITIES 

Complete first aid, medical information, and the type and location of emergency equipment 

can be found in Section 17.0 of the HASP. 

13.9 SANITATION 

Sanitation of the site will follow requirements of 29 CFR 1910.120(n). For the RFP, the 

following procedures will be implemented: 
0 

There will be an adequate supply of potable water kept in clean, tightly closed 
containers with a tap. Containers used for distributing potable water will be 
marked. Where disposable cups are used, an appropriate receptacle will be nearby 
for proper disposal of the cups; 

All non-potable water sources will be clearly marked; 

Toilet facilities will be provided onsite. This facility will be equipped with a locking 
mechanism from inside. If the facility is portable, it will be serviced on a weekly 
basis; 

Shower and changing facilities will be cleaned on a daily basis and sanitized weekly. 
The facilities will be appropriately heated or cooled. They shall provide enough 
storage space for each worker to store and maintain street clothing and work 
clothing in a clean fashion. RFP currently has working shower facilities in the 
contractor yard which can be used by Applied Environmental employees and 
subcontractors; and 
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All individuals who enter the exclusion zone will be required to follow decontami- 
nation procedures as outlined in Section 11.0 of the HASP. 

The following is a list of additional health and safety practices for health and safety concerns 

which have not been specified elsewhere in this HASP. 

13.10 CONTAMINATION AND EXPOSURE PREVENTION 

Applied Environmental and subcontractor personnel participating in field activities at RFP 
have the potential to become contaminated during the following activities: 

Contact with contaminated soils; 

Sitting or kneeling on the ground in the exclusion zone; 

Coming in contact with contaminated equipment; and 

Inhaling contaminated dusts. 

0 Exposure to hazardous or contaminated materials shall be kept to a minimum by adherence 

to the recommended personal protective equipment and decontamination procedures. All 

Applied Environmental and subcontractor personnel are expected to follow contamination 

avoidance work practices. 

As much care as is feasible will be used to prevent contamination of small equipment. 

Sampling and monitoring instrumentation will not be set on potentially contaminated 

surfaces. 

13.11 ONSITE MEDICAL MONITORING 

In addition to the provisions of the Applied Environmental medical surveillance program, 

onsite medical monitoring of personnel should be performed for projects where heat stress 

or cold stress is a major concern. These are described below. 
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13.11.1 Heat Stress Monitoring 

When activities at RFP take place during weather conditions where temperatures are above 

70 degrees Fahrenheit (OF), heat stress symptoms will be monitored closely and a work/rest 

regime will be developed on a daily basis by the SSHO. The work/rest schedule will be 

dependent on weather conditions encountered. Physiological monitoring of deep body 

temperature and body water loss will not be feasible. Heart rate monitoring will be possible 

during break periods. During activities which do not require PPE, heat stress monitoring 

consistency of heart rate measurements will be initiated by the SSHO when temperatures 

reach 80°F during tasks considered light to moderate and 75°F during heavy work loads. 

During activities which do require PPE, the SSHO will initiate heart rate monitoring when 

temperatures reach 75°F for light to moderate work loads and 70°F for heavy work loads. 

A 10-minute break will be taken at these times to allow the SSHO to check heart rates. If 

individuals' heart rates are 110 beats per minute or less, they can resume work. If greater 

than 110 beats per minute, individuals will break another 10 minutes, and the next work 

period will be shortened by 33 percent. If the heart rate is still above 110 at the end of that 

10-minute period, the individual will be decontaminated and rest in the support zone for at 

least one hour. These periods will be modified as employees become acclimatized to the 

heat. 

0 

To prevent heat-related illness, each site personnel will be required to drink at least eight 

(8) ounces of water or electrolyte-added drink at each break and at least 16 ounces at lunch. 

In addition, self-monitoring and buddy monitoring will be essential in order to prevent any 

heat stress illness. If the dry bulb air temperature exceeds 70"F, the SSHO or designee 

shall monitor employees for any potential symptoms of heat stress or any unusual behavior. 

These measures, in addition to training on heat stress, should help prevent any heat stress 

illness from occurring. Section 6.1 provides information on heat stress disorders, how to 

identify symptoms of each, and emergency response actions. 

If the air temperature remains below 70"F, the following work schedule is a guideline for 

all levels of protection listed in this HASP: 
0 

2 hours - work; 
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15 minutes - rest; 

2 hours - work; 

- 45 minutes - lunch; 

2 hours - work; 

, 15 minutes - rest; and 

2 hours - work. 

Rest means minimal physical activity. Rest should be accomplished in the shade. Any 
activity requiring only minimal physical activity can be performed during rest periods, e.g., 

preparation of sampling documentation, other paperwork requirements. 

13.11.2 Cold Stress Monitoring 

When activities at RFP take place during weather conditions where temperatures are below 

freezing, cold stress symptoms will be monitored closely and a work/rest regime will be 

developed on a daily basis by the SSHO. The work/rest schedule will be dependent on 

weather conditions encountered. Physiological monitoring of deep body temperature will 

not be feasible. In cold weather, precautions should be taken to prevent cold exposure by 

wearing properly insulated garments and taking warm-up breaks when necessary. When 

temperatures are at or below freezing, provisions will be implemented for additional full 

body protection. In addition, workers will be warned not to allow even inadvertent contact 

of bare skin with items having a surface temperature below 19.5"F. For exposed skin, 

continuous exposure is not permitted for an equivalent chill temperature at or below 255°F. 

To prevent cold-related illness, all site personnel will be required to drink plenty of fluids. 

In addition, self-monitoring and buddy monitoring will be essential in order to prevent any 

heat stress illness. Environmental monitoring using the air temperature and wind speed 

indices to determine wind chill will be conducted to determine work/rest schedules 

accordingly. If ambient air temperature is below freezing, the SSHO or designee shall watch 

employees for any potential symptoms of cold stress or any unusual behavior. These 
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measures, in addition to training on cold stress, should help prevent any cold stress illness 

from occurring. Section 6.2 provides information on the types of cold stress disorders, hot 

to identify symptoms of each, and emergency response actions. 

0 

If the air temperature remains above freezing, the following work schedule is a guideline 

for all levels of protection listed in this HASP: 

2 hours - work; 

15 minutes - rest; 

2 hours - work; 

45 minutes - lunch; 

2 hours - work; 

2 hours - work. 

15 minutes - rest; and 

Rest means minimal physical activity. Rest should be accomplished in heated areas. Any 

activity requiring only minimal physical activity can be performed during rest periods, e.g., 

preparation of sampling documentation, other paperwork requirements. 

13.12 BUDDY SYSTlEM 

Applied Environmental and subcontractor personnel shall adhere to the buddy system when 

conducting field activities at RFP, meaning that they will work in groups of at least two 

when wearing personal protective equipment or when working in exclusion or 

decontamination areas. Prior to initiating activities in any exclusion area, field personnel 

will check in with the SSHO for clearance. Upon receiving clearance, field personnel may 

proceed with field activities. 
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13.13 ACCIDENT INVESTIGATION/REPORTING 

13.13.1 Accident ReDorting 

Reportable accidents include, but are not limited to: 

Injuries to personnel of any magnitude; 

Tool or equipment failure which results or could result in serious injury; 

Fire or explosion of any magnitude; 

Exposure of unprotected personnel to toxic agents; 

Vehicle accidents; and 

Any damage to client or private property. 

All injuries/illnesses, no matter how minor they appear, are to be reported to the 

employee's immediate supervisor. The SSHO and supervisor should then see to it that the 

incident is a 
Under no 

clinic, etc. 

logged and properly reported. 

circumstances will an injured employee drive himself/herself to the hospital, 

An employee with minor injury may be transported by car after first aid 

treatment is given as decided by the SSHO. The employee who transports the injured 

person should be trained in first aid and CPR whenever possible. Any injury that is not 

minor, or when in doubt of severity of injury, will be transported by ambulance. 

Employees who require medical treatment or are involved in incidents where the employee 

requires transport to a doctor, hospital, clinic, etc., will not be allowed to resume work 

without a written statement from the treating physician. This statement should give 

diagnosis, date of return to work, and any work limitations. Should a statement such as 

"light duty" be given, the SSHO will call the treating physician to determine the exact 

restriction that is needed. 
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13.13.2 Forms and Reporting Procedures 

13.13.2.1 Injury/Illness Log 

An Injury/Illness Log will be kept at the OU4 site by the SSHO for injuries/illnesses and 

first aid treatment that is given to employees. AI1 injuries, no matter how minor they 

appear, are to be logged. Minor injuries such as small cuts, scrapes, small first degree burns, 

and splinters that require only first aid treatment, are entered on this log only. Any incident 

that requires the completion of an Applied Environmental Accident Report must also be 

logged. Maintaining this log will help in meeting OSHA recordkeeping requirements and 

in responding to minor incidents before they become major. The original log should be 

retained in site records. 

13.13.2.2 Accident Report 

The Applied Environmental Accident Report located in Appendix K will be completed in 

the following work-related circumstances: 

0 Any work-related injury involving muscles and joints (strains/sprains); 

MI work-related back injuries; 

All work-related chemical exposures; 

Any work-related injury/illness which involves medical treatment (treatment by 
doctor, hospital, clinic, chiropractor, dentist); 

Any work-related accident that results in death of an employee; 

Any incident that involves property damage or questionable property damage but 
not necessarily employee injury; and 

Any work-related incident (near miss) in which an injury could have occurred and 
that attention is needed to prevent similar incidents from occurring and preventing 
an injury accident. 

Minor injuries such as scrapes, small cuts, small splinters that require first aid treatment 

only, do not require completion of the Accident Report. However, should condition of 

injury change and require medical treatment, then a report must be completed. If in doubt 
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as to how to classify an injury (first aid or medical), complete the Accident Report. The 

Accident Report will be completed the day of the injury/accident. 

The SSHO shall: 

Notify the Applied Environmental Englewood office, the PHSM, the consulting 
physician, and the RFP site representatives, by telephone as soon as possible; 

Complete the accident report within 24 hours of the occurrence; 

Have involved employee(s) review and sign the report; 

Send original report to the Applied Environmental Englewood office within 24 
hours; 

Retain a copy of the report for site records; and 

Fill out any written reports required by EG&G. 

In the event an accident involves: 

fatal injury; 

five or more persons admitted to the hospital; or 

there is significant property damage (greater than $50,000), 

It will immediately be reported to the Applied Environmental Englewood office. This office 

will then conduct an in-depth investigation and the accident site should be left undisturbed 

if possible until released from the investigation. These situations will also be reported 

immediately to OSHA. 

13.14 SAFETY INSPECTIONS 

The SSHO will conduct and document daily safety inspections. These inspections will be 

recorded and maintained with the project files. All deficiencies noted during these 

inspections will be corrected as soon as possible depending upon seriousness of the 

deficiency. 0 
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13.15 SAFE WORK PRACTICES 

Section 18.0 lists general work practices, standard operating procedures, and controls for the 

RFP site project. Following those general practices will assist in preventing accidents and 

exposures. 

13.16 DUST CONTROL 

As a primary occupational health issue associated with this project relate to the inhalation 

of particulates, implementation of dust control measures will be an important control. A 

water spray or mist will be applied to the area in which grading, excavating, or compacting 

activities are being conducted. Only enough water should be applied to minimize dust 

emissions. If significant dust emissions cannot be prevented, the SSHO should be consulted 

regarding additional control measures, additional monitoring, or the use of personal 

protective equipment. 

13.17 PHASE-ACTIVITY HAZARD ANALYSES AND CONTROL 

There will be numerous activities conducted by Applied Environmental 

of the OU4 site which will expose field personnel to the hazards descr 

activities include, but are not limited to: 

6 

Transport of contaminated soils; 

Soil sampling; and 

Mechanized and manual soil excavation; 

Use of vehicles and heavy equipment. 

n various locations 

bed above. These 

Tables 7.1 shows the hazards of the activities and the corresponding control procedures to 

be utilized at RFP. Many of the control procedures have been described elsewhere in the 

HASP. The tables will briefly describe control procedures and reference the appropriate 

sections of the HASP for a detailed explanation of the control mechanisms. 
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14.0 SITE CONTROL 

Controlling the spread of contamination and unauthorized access to the site will be 

accomplished through the use of work zones, communication, and site security. Each of 
these will be detailed below. 

14.1 WORK ZONES 

Prior to the commencement of RFI/RI activities at OU4, controlled zones of activity will 

be established as suggested by the NIOSH/OSHA/USCG/EPA's document titled 

"Occupational Safety and Health Guidance Manual for Hazardous Waste Activities." This 

will reduce the spread of any potentially contaminated material and reduce personnel 

exposure. The controlled zones will include the following: 

Exclusion Zone - where contamination does or could occur and where construction 
activities will take place; 

Contamination Reduction Zone - where decontamination operations will occur; and 

Support Zone - clean zone outside the contamination reduction zone. 

Each work zone will be clearly identified on a site plan and/or delineated in the field with 

visible markings. This information must be communicated either verbally or through the 

use of diagrams to all Applied Environmental and subcontractor personnel. 

14.1.1 Exclusion Zone CEZl 

An EZ will be established around each drilling area and around the location where the 

contaminated soils will be sampled and/or transported. In addition, a buffer area will be 

included in the EZ. The extent of the buffer area (i.e., 30 feet) and the exact location of 

each EZ will be based on site conditions and site entry points as determined by the SSHO. 

The exclusion zone will be posted with EG&G radiation work area signs and barriers will 

be used to demark the site entry points. A Radiation Work Permit (RWP) must be posted 

in accordance with the EMRGS. In addition, the RWP must be posted at all entry and exit 

401W081892.HBS 14-1 



points to the exclusion zone. At the present time, IHSS 101 is the Exclusion Zone. This 

will be modified as RFI/RI activities and conditions change. 

All Applied Environmental and subcontractor personnel entering the exclusion zone must 

wear the prescribed levels of protection as outlined in Section 10.0. Levels of protection 

may change if conditions change or if more data becomes available. In addition, all Applied 

Environmental and subcontractor personnel entering the exclusion zone must meet the 

medical surveillance and training outlined in Section 9.0 and 16.0. An additional egress 

location will be established prior to entering the exclusion zone in case an emergency egress 

route is necessary during the emergency. The status of each exclusion zone will change as 

RFI/RI activities proceed. 

14.1.2 Contamination Reduction Zone (CRZ) 

This area will minimize the transfer of contaminants from the exclusion zone to the support 

zone and offsite and prevents personnel exposure. The CRZ provides physical separation 

between the exclusion zone and the support zone, and provides transition from using clean 

to site-dedicated equipment. Personnel and equipment decontamination will occur in the 

CRZ. The CRZ shall be marked as such with visible markers. 

0 

It is recommended that the CRZ be established on the east side of the protected area (PA) 

near the decontamination pad east of Pond 207-B North. The protected area is where all 

plutonium operation at RFP are located. For work performed in the buffer zone, the CRZ 

will be set up near the buffer zone decontamination pad, or other suitable area as 

determined by the SSHO. The contractor shower and changing facility is also available for 

use and will be coordinated with RFP plant representatives. The SSHO, with guidance from 

the PHSM will be responsible for setup of a contamination reduction corridor (CRC). All 

liquids from personnel and equipment decontamination will be contained and discharged 

to existing sumps and treatment systems. To the extent feasible, small equipment taken into 

the exclusion zone shall be covered or bagged/contained in such a way as to allow for 

removal and disposal of the cover to provide decontamination. Heavy equipment such as e 
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drill rigs will be decontaminated using a high pressure, hot water washer or steam cleaner 

in the designated contamination reduction corridor. 0 
14.1.3 S u p ~ o r t  Zone 

The support zone shall be secured against active or passive contamination from the work 

site through distance from the EZ, physical separation by the CRZ, and decontamination 

procedures. The support zone will be established considering accessibility, current OU4 

activities, wind direction, and line-of-sight to work. Included in this area will be the site 

office, vehicle parking, beverages for personnel, and a shaded break/lunch area. The 

support zone will serve as the communication base, and will be supplied with at least one 

outside telephone line. Location of some facilities within the support zone may change as 

conditions change. 

14.2 SECURITY AND ACCESS CONTROLS 

Site security will be the same as that presently in place for the site. However, Applied 

Environmental equipment and facilities will be locked at the end of each work day by the ' PM or his designee. Access to the site outside of work hours will be prohibited for Applied 

Environmental employees and subcontractors. 

All visitors to the OU4 will be required to sign in and sign out, and a security log of all site 

access will be kept by the SSHO. Visitors will be briefed by the SSHO on health and safety 

procedures and will be escorted at all times on site. Visitors must be respirator fit-tested 

and trained in compliance with OSHA requirements to be allowed outside the support zone 

and into contaminated areas. 

14.3 COMMUNICATIONS 

EG&G will provide Applied Environmental with a trailer with hard-line telephone 

communications. Posted adjacent to the telephone will be emergency numbers, including: 

Plant security 

Plant fire department 
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Plant ambulance; 

Plant medical building; and 

Plant emergency services. 

In addition, the list of contacts shown in Section 17.0 will be posted. 

EG&G supplied radios, as well as the EG&G public address system will be the primary 

methods of communication for employees involved in field activities. 

14.4 PERMITS 
Activities throughout the OU4 site are controlled by the EG&G Radiation Work Permit. 

This permit describes job information, hazard descriptions, radiation safety requirements and 

permit duration. In order for the permit to be valid, approval signatures must be obtained 

before work commences. 

In addition to the Radiation Work Permit, site activities are controlled by EG&G soil 

disturbance requirements such as an Excavation Perrnit. Further controls include Applied 

Environmental and EG&G SOPS as well as training requirements. 

14.5 RADIOLOGICALLY CONTROLLED AREA 

OU4 is considered to be a Radiologically Controlled area (RCA) as well as a Radiological 

Area (RA). An RCA is designated when the contamination levels are below established 

standards, but radiological precautions may be necessary to alert workers of potential 

hazards. An RA is any area within an RCA with the following conditions: 

Where an individual can receive a dose equivalent greater than 5 mrem in 1 hour 

at 30 centimeters (cm) from the radiation source or from any surface through which 

the radiation penetrates; and/or 
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where airborne radioactive concentrations greater than one tenth of the derived air 

concentrations are present (or are likely to be); and/or 

where surface contamination levels exceed those specified in Table 11.3. 

Due to the RCA and RA status of OU4, signs must be posted around the entire area. 

14-5 



16.0 MEDICAL MONITORING 

16.1 MEDICAL EXAMINATION 

All Applied Environmental employees and subcontractors participating in field activities at 

RFP will be required to participate in Applied Environmental's medical surveillance 

program, or an equivalent program that satisfies the OSHA standard 29 CFR 1910.120 (9. 
All medical examinations and procedures shall be performed by or under the supervision 

of an occupational physician. At a minimum, the medical examination will include the 

following elements: 

. 

Occupational and medical history; 

Complete physical examination; 

Electrocardiogram; 

Pulmonary function test; 

Chest X-ray; 

Blood chemistry screening profile; 

Blood count with differential and platelets; 

Urinalysis; 

Vision screening; 

Audiogram; and 

A baseline bioassay provided by EG&G. 

The examining physician shall provide a written opinion on the examination which will 

contain the following: 

The results of the medical examination and tests; 

Opinion as to whether any detected medical conditions would place the employee e at an increased risk; 
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Physician’s recommended limitation on assigned work; and 

Statement that physician has informed employee of results of examination and any 
medical conditions which require further examination or treatment. 

All employees participating in field activities are subject to Applied Environmental and 

EG&G medical examination requirements. These include pre-employment and post- 

employment physicals, as well as yearly physicals. In addition, a medical examination must 

be performed if an employee has been acutely exposed to any chemical or physical hazards. 

Content of the post exposure examination is highly dependent on the nature and extent of 

exposure. The need for a non-scheduled examination will be determined by the PSHM and 

the examining physician. 

If requested by EG&G representatives, Applied Environmental employees and 

subcontractors may be required to submit urine and fecal samples for a radionuclide 

bioassay. This service will be provided by EG&G. Employees who have been exposed to 

radionuclides during previous activities may have to undergo additional testing procedures. 

After bioassays are performed, a Radiological Protection Incident Report Form RF-46988 

and a Radiological Deficiency Report will be completed. 

0 
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17.0 EMERGENCY RESPONSE PLAN AND CONTINGENCY PROCEDURES 

This emergency response and contingency plan has been developed in anticipation of 

potential onsite and offsite emergencies during RFI/RI activities. The purpose of the plan 

is the provision of procedures and policies to minimize the impact of site-related 

emergencies. Emergencies which may occur during the RFI/RI include worker-related 

emergencies such as chemical exposure, accidents, medical problems, PPE failure, and 

physical injuries. Possible waste-related emergencies include fire, explosion, leaks, release 

of toxic vapors, and collapse of containers. This plan will outline the responsibilities and 

procedures for responding to these onsite emergencies. 

17.1 PERSONNEL ROLES AND RESPONSIBILITIES 

All site personnel will have the responsibility of reporting all accidents and emergency 

situations to the SSHO immediately. Upon receiving information concerning site 

emergencies, the SSHO will activate emergency response procedures as outlined in this plan. 

Upon initial activation of the plan, the SSHO or his designee will immediately notify the 

Project Manager by telephone. Within 24 hours of notification, the SSHO will submit a 

written report to the Applied Environmental Englewood office. The written report shall 

include: 

' 

Location of the incident; 

Brief summary of incident; 

Cause; 

Casualties (fatalities, disabling injuries); 

Name and title of person reporting the incident; 

Date and time of incident; 

Details of any existing chemical hazard or contamination; 

Estimated property damage; 

Action taken by Applied Environmental to ensure safety and security; and 
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Other damage or injury sustained. e 
17.2 TRAINING 

The elements of this plan will be discussed in detail at the site-specific safety training course 

as discussed in Section 9.0. In addition, weekly and daily safety briefings and meetings will 

be utilized to review emergency procedures. Visitors will always be accompanied onsite by 

an individual who is knowledgeable in the site emergency procedures. In addition, site 

visitors will be briefed prior to entering the site on important emergency procedures, signals, 

and actions. 

17.3 COMMUNICATIONS 

17.3.1 Onsite Communications 

Personnel crews onsite will be in visual and/or radio contact with support zone office and 

SSHO. Emergency information will be relayed through various mechanisms. However, 

because high noise levels may interfere with voice communication, secondary 

communications will be utilized whenever an emergency situation arises. These secondary 

communications will include a compressed air horn and hand and body signals. Compressed 

air horn signals will be utilized and signify the following: 

One long blast - evacuate area immediately; 

Two short blasts - localized problem (not dangerous to workers); and 

Two long blasts - all clear. 

Visual signals will include: 

Hands on head - need assistance; 

Thumbs up - all okay; 

Thumbs down - no; and 

Grip partners’ waist with both hands - leave area immediately. 
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17.3.2 Offsite Communications 

The support zone office will be connected with telephone service for communication offsite. 

Next to each telephone will be a list of emergency telephone numbers and other vital 

information necessary for quick emergency response actions. 

0 

17.3.3 Alarms 

Although employees working on RFI/RI activities throughout OU4 will not be working 

inside buildings, they will be working in the PA near several buildings. Therefore, it is 

imperative that all employees become familiar with different types of RFP alarms. RFP has 

alarms for the following emergencies: 

Fire; 

Civil Defense; 

Civil Defense attack; 

Criticality; 

Glove Box Overheat; and 

Selective Alpha Air Monitor Alarm. 

If an alarm is sounded, evacuate the area and proceed to the evacuation point stipulated by 

the SSHO. An announcement will come across the RFP life support/plant warning public 

address system with further instructions. 

It is imperative that all employees learn the different alarm sounds. Therefore, before 

starting work at OU4, all employees must call 966-7541 and listen to a recorded message 

of the different RFP alarms. 
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17.4 EMERGENCY RECOGNITION AND PREVENTION 

The elements of the HASP for the RFI/RI project will minimize the risk of an emergency 

situation occurring. However, regardless of how alert and careful site personnel are, 

unforeseen circumstances beyond the control of the field personnel can result in an 

emergency. It is important that field personnel are able to recogize when a situation 

occurs that is or may lead to an emergency situation. 

In order to assist field personnel in recognizing these situations, daily safety briefings will 

be held which will be used as a forum to remind personnel of potential emergency situations 

and the procedures to follow in the event of an emergency. These meetings will review the 

tasks to be performed, the time constraints and work limitations for the day, hazards that 

may be encountered, and emergency procedures. 

17.5 

17.5.1 Safe Distances 

EG&G and/or the SSHO will determine at the time of the emergency what a safe 

evacuation distance will be and alert all site personnel and visitors. This determination will 

be based on a number of factors including wind direction and speed; what the incident is; 

toxicological properties; and other specific incident and site-related factors. 

SAFE DISTANCES AND PLACES OF REFUGE 

17.5.2 Refuges 

A refuge will be established at the entrance to the contamination reduction zone. This 

refuge can be used for localized emergencies which do not require evacuation. This refuge 

will be a shaded area with emergency supplies. 

17.6 ONSITE EMERGENCIES 

Field personnel will notify the SSHO immediately in the event of accident, injury, spill, fire, 

or other emergency or potential emergency situations. The SSHO will then activate the 

emergency response plan and follow appropriate actions. Various procedures are outlined 

below. 

401O4/08 1892.HbS 17-4 



17.6.1 Site Securitv and Control 

The SSHO will locate and notify all field personnel and visitors in the event of an 

emergency. The SSHO will then ensure personnel are in safe areas as necessary and 

activate response procedures. The SSHO will ensure that all individuals responding to the 

emergency are appropriately equipped. 

The SSHO will designate an individual to proceed to the site access gate and control the 

entry and exit of site personnel and visitors. Only EG&G emergency response personnel 

will be permitted to enter the site and the emergency area. 

17.6.2 Evacuation 

All Applied Environmental employees, subcontractors, and visitors must evacuate the OU4 

site under the following condition: 

If instructed by the Life Support/Plant Warning (LS/PW) Public Address System; 

If instructed by the Site Supervisor; and 

When the wind speed reaches 35 miles per hour (mph). 

Personnel will be directed to evacuate an area in the event of a high wind or lightning 

warning. 

On a daily basis, the SSHO will designate two safe evacuation areas. If evacuation is 

necessary from an area, the upwind safe area will be used as a gathering place where the 

SSHO or his designate can account for all site personnel and visitors. At this time, further 

instructions will be provided to evacuees. 

17.6.3 EG&G Notification 

EG&G notification requirements are based on the type and seriousness of the situation. 

If a spill or other non-life threatening situation occurs, the Project Manager, Bruce 

Peterman, must be notified at extension 8659 (pager 5472). In addition, the Health and 

Safety Liaison Officer, Lisa LeLievre, must also be notified at extension 7691 (pager 5390). 
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If the above personnel cannot be contacted, Rocky Flats Emergency response personnel 

must be directly notified. Telephone numbers are provided in Table 17.3 and 17.4. e 
17.6.4 Life Threateninp Emergencies 

If a life threatening emergency occurs, the following procedures must be implemented. 

1. Evacuate the area 

2. Call 2911 for life threatening emergencies. 

This number will access the Emergency Coordinator, Plant Protection Central 
Alarm Station, Fire Department Dispatch Center, and the Medical Department. 
The plant protection central alarm station will activate the Building Emergency 
Support Team (BEST) 

3. Provide as much information as possible including the following: 

Your name 
Operable Unit 
Location of the emergency 
Type of emergency 
Condition of the injured 
Other hazards in the area 

4. Other RFP groups may be notified. Radiological Engineering and Industrial 
Hygiene will assess the hazards associated with any spill. Waste operations will 
contain and clean up spills. 

17.6.5 Fire and Exulosions 

The potential for fire or explosion is low. However, if an incident occurs, personnel will 

immediately evacuate the area and the fire department will be notified at extension 2911. 

Personnel in the vicinity of the fire will determine if they can safely extinguish it. If they 

can, the fire extinguishers are provided in the vehicles, in the CRZ, or in the support zone. 

If the fire is too big to extinguish with the use of an extinguisher, site personnel will 

immediately evacuate the area and wait for the EG&G fire department to arrive. 
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17.6.6 h i l l s  

Cleanup of incidental releases of hazardous substances can be performed with minimal risk e 
to personnel if correct procedures are followed. Responses to incidental releases of 

hazardous substances where the substance can be absorbed, neutralized or otherwise 

controlled at the time of release can be performed by employees in the immediate release 

area, if the responders are familiar with the potential safety and health hazards associated 

with the spill cleanup, and the appropriate precautions and personal protective equipment 

is used. 

An example of incidental releases/spills that can be handled by site process personnel 

include : 

Spills of hazardous substances where the responders are familiar with the hazards 
(and PPE selection) associated with cleaning up the quantity of material spilled. 

The HAZMAT team should be notified at extension 2911 if the spill or release of 
the hazardous substance cannot be absorbed, neutralized or otherwise controlled 
at the time of release by employees in the immediate release area. Additionally, 
HAZMAT should be notified if potential safety or health hazards (Le. fire, 
explosion, or chemical exposure) exist. If the hazards associated with cleaning up 
the quantity of material is not known, or the connect PPE selection is not known, 
then HAZMAT should be called, Examples of situation that may require 
HAZMAT response include: 

- Propane leak; 
- Propane fire/explosion; or 
- Forklift batter acid spill. 

17.6.7 Reporting 

The Waste Program department will decide if reports must be made under RCRA and 

CERCLA. The Response and Reporting department must also be notified of the incident 

at extension 7264. 

Table 17.3 lists key emergency response personnel and their phone and pager numbers. 
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17.6.8 Emergencv Decontamination 

The necessity for decontamination in emergency situations will be determined by EG&G 

Emergency Response personnel or the SSHO. If decontamination will interfere with, or 

delay life-saving care, it should be eliminated. If an injury is not life-threatening, but may 

aggravate the injury, decontamination should be avoided, the victim wrapped in a blanket 

or plastic cover to protect medical personnel. 

17.6.9 

In the event of an injury, illness, or chemical exposure, the SSHO will evaluate the situation 

and determine appropriate action. If first aid or other treatment is required, the SSHO or 

his designate will notify the EG&G medial department. Injuries, illness, or exposure will 

be handled as indicated in Table 17.2. 

EmerPencv Medical Treatment and First Aid 

Table 17.1 shows the required emergency equipment and the locations required for that 

equipment. Water in emergency shower and eye wash units will be changed weekly. Each 

unit will be inspected daily to ensure they are full. First aid kits will also be inspected 

weekly to ensure the kit is stocked adequately. If items are missing, they will be obtained 

and placed in the kits immediately. Fire extinguishers will be checked weekly to ensure full 

pressurization. All inspections will be conducted by the SSHO or designee. 

e 

17.6.10 EG&G Medical DeDartment Location 

First aid activities will either occur in the field or at the EG&G Medical Department. The 

EG&G Medical Department is located outside the protected area in Building 122. From 

OU4, exit the protected area from the southeast security portal. Make a right onto Central 

Avenue and take Central Avenue to Building 122. The EG&G medical facility is located 

in Building 122. 

A copy of the route map to the EG&G medical department will be placed in all site support 

vehicles. All site personnel will become familiar with the route and travel time required. 
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For medical problems which cannot be treated on plant site, EG&G uses St. Anthony 

Hospital. The EG&G medical department will determine if the patient should be 

transported to this hospital. If hospitalization is necessary, the patient will be transported 

by ambulance. To reach St. Anthony Hospital, leave the RFP by the east gate. Make a left 

on Indiana Street and a right on Highway 128. Take 128 to Wadsworth Boulevard (Highway 

122), and make a right. Take Wadsworth to West 92nd Avenue and turn left. Take 92nd 

Avenue to Federal Boulevard (Highway 287) and make a right, then make a left on 84th 

Avenue. St. Anthony Hospital is located on the north side of the road at 2551 West 84th 

Avenue, in Westminster, Colorado. The phone number for St. Anthony Hospital is 

426-2 157. 

Weather-Related Emergency 

High winds, tornados, severe thunderstorms, and blizzards are possible at the RFP. In the 

event of a tornado, site personnel will evacuate to a safe area as directed by EG&G 

personnel or go to the nearest low lying area on the site and lay down. Decontamination 

will be bypassed. Personnel will not enter trailers or vehicles. e 
In the event of an impending thunderstorm, EG&G representatives and the SSHO will 

require a cessation of all site activities. Personnel will immediately proceed to the CRZ, 

decontaminate, and seek shelter. If the storm is fast-moving where personnel may be 

threatened by completing decontamination operation, personnel will evacuate the site 

immediately and seek adequate shelter as designated by EG&G representatives. This 

judgment will be made by the SSHO. 

Work activities will not resume until EG&G representatives and the SSHO notify all 

personnel that all is clear. Upon this notice, the site will be surveyed for drainage and 

indications of releases or spread of hazardous substances. Response to any damage or 

hazard will follow all requirements of the HASP. 
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17.7 EMERGENCY RESPONSE CRITIOUE AND FOLLOW-UP 

Site activities will not resume following an emergency until the PHSM, SSHO, PM, and 

EG&G representatives, have ensured that all response equipment has been inspected, 

recharged, and prepared for another emergency. In addition, work will not resume until 

these individuals along with offsite emergency personnel have evaluated the response actions 

from the emergency. This evaluation along with all details of the emergency and the 

associated response will be kept in the project files. The evaluation will address the 

following areas: 

Cause of the incident; 

What could have prevented the incident; 

What procedures caused the incident and were response procedures appropriate 
and adequate; 

Has the site changed as a result of the incident, are there new hazards, or have 
hazards been eliminated; and 

Was the community appropriately and adequately protected. 

Once these areas have been adequately addressed, site activities will resume. The HASP 

will be modified to include the information generated as a result of the incident. 

Documentation from the incident will be accurate, authentic, and complete. All 
documentation will be kept in the project file. 
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TABLE 17.1 
EMERGENCY EQUIPMENT REQUIREMENTS AND LOCATIONS 

Equipment Required Locations 

2A-1OB:C Dry Chemical Fire 
extinguisher facility 

Each field vehicle, CRZ, shower/change 

Industrial First Aid Kit Support Zone office, shower/change facility, 
(kits in vehicles will be kept in sealable plastic 
bag) 

Stretcher Support Zone 

Emergency Showers CRZ 

Emergency Eye Wash Units CRZ and at least one field vehicle in EZ 
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TABLE 17.2 
EMERGENCY TREATMENT FOR ACUTE INJURY, ILLNESS, AND EXPOSURE 

Situation Treatment 

Chemical Exposure - inhalation Remove victim immediately from site, 
eliminate decontamination and remove person 
to fresh air. Administer CPR as necessary 
and seek medical assistance. 

Chemical Exposure - skin contact Remove person from area immediately. 
Remove protective clothing and wash 
individual with copious amounts of water. 
Seek medical assistance. 

Heat Cramps 

Heat Exhaustion 

Heat Stroke 
0 

Frostbite 

Hypothermia 

Remove individual from area to shady, cool 
area. Remove protective clothing and provide 
fluids. 

Remove protective equipment immediately. 
Remove individual from area to cool area. 
Provide fluids and seek medical attention. 

Remove protective equipment immediately. 
Remove individual from area and bathe in 
cool water. Seek immediate medical 
assistance. 

Remove clothing and apply heat to affected 
limbs. Warm extremities in a bath of warm 
water (104" - 107°F). Do not rub or massage 
frozen areas. 

Contact emergency medical personnel. Move 
victim to shelter and remove wet clothing. 
Provide w m  blankets, clothing, and 
beverages. 

Physical Injury Provide first aid and medical treatment as 
necessary. 
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TABLE 17.3 
APPLIED ENVIRONMENTAL 

EMERGENCY CONTACTS AND TELEPHONE NUMBERS 

Agency/Personnel Contact Office Telephone Number 

Local Medical Emergency On-Site 966-2911 

Fire Department On-Site Extension 2911 

Security Security Extension 2911 

EG&G Program Manager Bruce Peterman Extension 8659 

Applied Environmental Program Manager Judy Hook (303) 689-0166 

Applied Environmental Deputy Program 
Manager 

Applied Environmental Health and Safety 
Manager 

Barb Neary (303) 689-0166 

Mike Thomas (303) 694-6660 

Applied Environmental RFI/RI Health and Anne Marie Edwards (303) 689-0166 
Safety Officer 
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18.0 STANDARD OPERATING PROCEDURES 

In addition to the detailed procedures and requirements of the HASP, common sense will 

prevail at all times. The following is a list of standard operating procedures to be adhered 

to by site personnel at all times. 

18.1 PERSONNEL PRACTICES 

The following are rules and regulations to be followed by all Applied Environmental and 

subcontractor personnel participating in field activities: 

The personal protective equipment required by the SSHO and this HASP shall be 
worn by all Applied Environmental and subcontractor personnel; 

Eating, drinking, chewing tobacco or gum, smoking, and any other practice that 
may increase the possibility of hand-to-mouth contact is prohibited in the exclusion 
and contamination reduction zones; 

Applied Environmental and subcontractor personnel shall not be allowed to wear 
contact leases while wearing respirators; 

Alcoholic beverages shall not be allowed onsite; 

No individual shall engage in field activities without proper notification. Workers 
must also comply with the buddy system which will always be used for field 
activities during the RFI/RI; 

Personnel should wash their hands and face thoroughly with soap and water prior 
to eating, drinking or smoking; 

Personnel will avoid contact with potentially impacted substances. Personnel shall 
not walk through puddles, pools, mud, etc. and will avoid, whenever possible, 
kneeling on the ground, leaning or sitting on equipment or ground. Monitoring 
equipment should not be placed on potentially impacted surfaces (Le., ground, etc.); 

All field crew members should make use of their senses to alert them to potentially 
dangerous situations in which they should not become involved (Le., presence of 
strong, irritating, or nauseating odors); 

Field members will prevent, to the extent possible, spillages. In the event that a 
spillage greater than one pint or one pound occurs, EG&G personnel will contain 
and clean-up the spill. If the spill is smaller than this amount, it can be cleared by 
Applied Environmental or subcontractor employees; 
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Field crew members will be familiar with the physical characteristics of the site, 
including: 

- 
- 
- Communications 
- 
- Site access 
- Nearest water sources; 

Wind direction in relation to impacted area 
Accessibility to equipment and vehicles 

Areas of known or suspected constituents 

The number of personnel and equipment in the impacted area should be minimized 
but only to the extent consistent with workforce requirements of safe site 
operations; 

All wastes generated during RFI/RI activities should be disposed of as directed by 
the EG&G and the PM; and 

All personal protective equipment should be used as specified and as required by 
the SSHO or PM. 

18.2 WORK RESTRICTIONS 
All RFI/RI activities at the OU4 site will be conducted during daylight hours unless 

adequate lighting as approved by the SSHO is provided. Work will cease immediately upon 

the signs of impending thunderstorms and lightning, high winds, or other severe weather. 

18.3 TRAFFIC HAZARDS 

Personnel will adhere to all Colorado and RFP traffic regulations and exercise due caution. 

Personal vehicles will not be allowed in the exclusion zone or contamination reduction zone. 

Seat belts where provided, must be worn at all times by all passengers while driving at the 

RFP. 

18.4 HEAVY EOUIPMENT SAFETY 
Heavy equipment can represent a substantial hazard to workers. In general, requirements 

for motor vehicles and material handling equipment are provided in the OSHA Construction 

Industry Standard 29 CFR 1926, Subpart 0. The following safe work practices (SWPs) 

should be followed when heavy equipment is in use: a 
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Use common sense. Workers should not assume that the equipment operator is 
keeping track of their whereabouts. Never walk directly in back of or to the side 
of, heavy equipment without the operators knowledge; 

Hard hats, steel toe boots, and safety glasses are to be worn at all times around 
heavy equipment. Other protective gear as specified in this health and safety plan 
is also applicable; 

Remain alert at all times; 

Maintain visual contact at all times; 

Establish hand signal communication when verbal communication is difficult. 
Determine one person per work group to give hand signals to equipment operators; 

Be aware of footing at all times; 

Only qualified/licensed people are to operate heavy equipment; 

Use chains, hoists, straps, and any other equipment to safely aid in moving heavy 
materials; 

Use proper personal lifting techniques; 

The use of a piece of equipment will not occur by individuals who are not familiar 
with its operation, This applies to heavy as well as light equipment (Le., 
jackhammers ) ; 

Be sure that no underground or overhead power lines, sewer lines, gas lines, or 
telephone lines, will present a hazard in the work area; 

Keep all non-essential people out of the work area; 

Prohibit loose-fitting clothing or loose long hair around moving machinery; 

Keep cabs free of all non-essential items and secure all loose items; 

Instruct equipment operators to report to their supervisor(s) any abnormalities such 
as equipment failure, oozing liquids, unusual odors, etc.; 

When an equipment operator must negotiate in tight quarters, provide a second 
person to ensure adequate clearance; 

Implement an ongoing maintenance program for all tools and equipment. Inspect 
all tools and moving equipment regularly to ensure that parts are secured and 
intact with no evidence of cracks or areas of weakness that the equipment turns 
smoothly with no evidence of wobble and that it is operating according to 
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18.5 

manufacturer’s specifications. Promptly repair or replace any defective items. 
Keep maintenance and repair logs; 

Store tools in clean, secure areas so that they will not be damaged, lost or stolen; 

Keep all heavy equipment that is used in the exclusion zone in that zone until the 
job is done. Completely clean such equipment within the designated vehicle 
decontamination pad; 

Vehicles may not have cracked windshields or windows; 

Blades, buckets, dump bodies, and other hydraulic systems must be fully lowered 
when equipment is not in use; 

Parking brakes shall be engaged when equipment is not in use; 

All vehicles with rollover protective structures (ROPS) will have seat belts; 
operators will be trained in the use of seat belts, and the seat belts shall be used 
at all times during vehicle operation; 

With certain exceptions provided in 29 CFR 1926, Subpart 0, all material handling 
equipment will be provided with ROPS; 

Equipment with an obstructed rear view must have an audible alarm that sounds 
when it is operating in the reverse direction (unless a spotter guides the vehicle 
operator); 

Material handling equipment that lacks a ROPS must not be operated on a grade, 
unless the grade can safely accommodate the equipment involved; 

A safety barrier will be used to protect workers whenever a tire is inflated, 
removed, or installed on split rims; and 

Heavy equipment will be inspected by the operator prior to the beginning of each 
work shift, and the SSHO shall ensure the compliance to this regulation. 

EG&G SOPS 

The RFI/RI involves OU wide radiological survey, surficial soil sampling and vadose zone 

monitoring. In addition, field sampling and geophysical investigations will be performed in 

the vicinity of the original pond, in the existing solar ponds, and in the interceptor trench 

system. Furthermore, some boreholes will be drilled off site. The activity and correspond- 

ing EG&G Standard Operating Procedures (SOPS) which apply to OU4 activities are 

described below: 
@ 
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FO. 1 
F0.2 
F0.3 
F0.4 
F0.5 
F0.6 
F0.7 
F0.8 
F0.9 
FO. 10 
FO. 11 
FO. 12 
F0.13 
FO. 14 
FO. 15 
FO. 16 
F0.18 
GW.l 
GW.2 
GW.5 
GW.6 
GT. 1 
GT.2 
GT.3 
GT.4 
GT.5 
GT.6 
GT.8 
GT. 10 
GT.15 
GT. 18 
GT.20 

Windblown Contaminant Dispersion Control 
Field Document Control 
General Equipment Decontamination 
Heavy Equipment Decontamination 
Handling Purge and Development Water 
Handling of Personal Protective Equipment 
Handling of Decontamination Water and Wash Water 
Handling of Drilling Fluids and Cuttings 
Handling of Residual Samples 
Receiving, Labeling, and Handling of Waste Containers 
Field Communications 
Decontamination Facility Operations 
Containerizing, Preserving, Handling, and Shipping Soil and Water Samples 
Field Data Management 
Use of Photoionizing and Flame Ionizing Detectors 
Field Radiological Measurements 
Environmental Sample Radioactivity Content Screening 
Water Level Measurements in Wells and Piezometers 
Well Development 
Measurement of Ground Water Field Parameters 
Ground Water Sampling 
Logging Alluvial and Bedrock Material 
Drilling and Sampling Using Hollow-Stem Auger Techniques 
Isolating Bedrock from Alluvium Using Grouted Surface Casing 
Rotary Drilling and Rock Coring 
Plugging and Abandonment of Wells 
Monitoring Well and Piezometer Installation 
Surface Soil Sampling 
Borehole Clearing 
Geophysical Borehole Logging 
Surface Geophysical Surveys 
Installation of Lysimeters 

A copy of all EG&G SOPS will be kept onsite. 
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19.0 RCRA PERMITS AND NEW TECHNOLOGIES 

19.1 RCRA PERMITS 

Since the Solar Ponds are a hazardous waste treatment and storage facility, work activities 

are ruled by RCRA and the State of Colorado’s hazardous materials regulations. In 

accordance with 40 CFR 265 an 6 CCR 1007-3, the Solar Ponds facility is presently in an 

interim permitting status. This interim status will terminate in November 1992. As site 

operations and conditions change, EG&G may have to amend their permit limitations 

and/or their operating standards. As operations change throughout OU4, this HASP will 

be revised accordingly. 

19.2 NEW TECHNOLOGIES 

In 29 CFR 1910.120, OSHA requires the operators of all treatment, storage and disposal 

facilities (TSD) to develop and implement new technologies and equipment developed for 

employee protection. Since EG&G operates TSD facilities at the RFP, all new product 

and technology evaluations must be documented. Several departments are responsible for 

the evaluation of new products and technologies. These departments and their 

responsibilities are listed in Table 19.1. 
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TABLE 19.1 
EVALUATION PROCEDURES BY EG&G DEPARTMENT 

PRODUCTS or TECHNOLOGIES DEPARTMENT 

Chemical Protection 
Clothing & Respiratory Protection 

INDUSTRIAL HYGIENE 

Protection Equipment used to protect against falls, 
impacts, explosions, and related safety concerns 

INDUSTRIAL SAFETY, ENGINEERING 

Radiation Safety Protective Equipment RADIOLOGICAL ENGINEERING 

Chemical Exposure Monitoring INDUSTRIAL HYGIENE 

Radiation Exposure Monitoring RADIOLOGICAL ENGINEERING 

Fugitive Particulate and Vapor Emission Controls 
Engineering ENGINEERING 

INDUSTRIAL HYGIENE, RADIOLOGICAL 

Chemical or Radiological product spill containment, 

storage 

RADIOLOGICAL ENGINEERING, 0 neutralization, s tabht ion ,  evaporation, and ENGINEERING 

Material Handling INDUSTRIAL SAFETY, ENGINEERING 
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20.0 LOGS, RECORDS, AND REPORTS 

A safety log book and various forms will be kept by the SSHO to document events related 

to safety during RFI/RI activities. General procedures that pertain to the use of all log 

books and log forms include recording on each page of the safety log books: the initial of 

persons making the entry; date and time of each entry (military time); a description of the 

activities as they are occurring; and location. Each log or form will be signed at the end of 

each day or work shift. All blanks on a form will be filled in with appropriate information 

of the words "none" or "not applicable" (NA). All entries will be made in ink. No pages will 

be removed from the log book. 

Daily safety briefings will be recorded in the safety log book. This log will include an 

outline of the topics discussed and the names of personnel attending. 

A variety of records will be collected and organized prior to and during field activities, 

Training logs; 

Employees and visitors' log; 

Medical information; 

Accident Report; 

Daily Inspection Logs; 

Daily Safety Log; 

Air monitoring and calibration log; and 

Rad i ol og i cal monitoring records . 

Medical records (Section 16.0) Accident Reports (Section 13.0), Daily Inspection Logs 

(Section 13.0), and Air Monitoring Records and Logs (Section 8.0) are discussed in their a 
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specific section of the HASP. The remaining records, logs, and reports to be maintained 

before, during, and after the project are detailed below. 

20.1 TRAINING LOGS 

In addition to the training records to be kept onsite as described in Section 9.0 of this 

HASP, records which will be kept for site-specific training include: 

Course participant’s name, signature and social security number; 

A copy of the course agenda which includes the topics discussed and the time 
allotted for each topic; and 

The signature of the trainer and date. 

Appendix I is an example of the form to be used for documenting the site-specific training. 

20.2 EMPLOYEES AND VISITORS LOG 

All employees and visitors will be required to sign a daily log in order to document who was 

onsite and when. This log will be maintained by the SSHO or PM and include the following 

information: 

Date; 

Address; 

Representing agency or company; 

Reason for being onsite; 

Time exiting the site. 

Name of visitor or employee; 

Time entering the site; and 

0 This log will be maintained in a bound notebook labeled visitors and employee log. The 

log will be kept near the entrance to the office trailer in the support zone. 
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20.3 DAILY INSPECTION LOGS 

The SSHO will maintain a daily safety log in a bound notebook. Each page of the notebook 

will be dated with a new day starting on a new page. Unused portions of a page will have 

a line placed through it and initialled. The end of the daily entry will be signed and dated 

by the SSHO. The daily safety log will include: 

P 

Date; 

Activities to be completed that day; 

Weather information; 

Locations of site personnel 

Equipment being used by onsite personnel; 

PPE being worn by all onsite employees and visitors; 

Air monitoring data; 

A log of activities, conversations, meetings, telephone calls pertaining to safety, etc., 
including the times they occurred; and 

The SSHO signature and date. 

20.4 OSHA RECORDKEEPING 

All medical and employee exposure records will be maintained per 29 CFR 1910.20. These 

records will be maintained for the duration of employment of each employee plus an 

additional 30 years. These records are accessible to employees upon their request. 
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APPENDIX A 

HEALTH AND SAFETY PLAN ACCEPTANCE STATEMENT 



ACCEPTANCE STATEMENT 

I am familiar with the Health and Safety Plan (HASP) for the RFI/RI activities to be 
performed at Operable Unit 4 at the Rocky Flats Plant. I under the contents of the HASP 
and any questions I had regarding the HASP have been satisfactorily answered. I agree to 
comply with the information contained in this document. 

Name SS# Organization Signature Date 
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FIELD CHANGE FORM 



APPLIED ENVIRONMENTAL/SEC DONOHUE 

FIELD CHANGE FORM 

Project Number: 

Requested By: 

Date Effective: 

Name Date 

Signature 

Reason For Charwe: 

Title 

Text of Chaw: 



FIELD CHANGE FORM 

Project Number: 

Project Health and Safety Manager 

Program Manager 

Project Manager 

EG&G Health and Safety Liaison Officer 

EG&G Project Manager 

Date 

Date 

Date 

Date 

Date 



APPENDIX C 

SITE HISTORY 



SOLAR POND HISTORY TIMELINE 

0 October 1953 - Construction of the first clay-lined evaporation pond, Pond 
2, was complete (RYAN. E.s.. DOW CHEMICAL COMPANY 1953. "PROGRESS 

EPP. Dow CHEMICAL COMPANY. NOVEMBER 6). 
REPORT - WASTE DrSPoSAL UNIT - m O B E R  1953." I " A L  L m  TO J.G. 

December 1953 - Waste was first sent to Pond 2 (RYAN. E.S.. Dow CIIEMCAL 
cOMF%NY. 1953, "PROGRESS &PORT - WAS'IF Dfsmsa UNIT - DECEMBER 1953," 
INTERNAL TO J.G. EPP, Dow CHEMICAL COMPANY. JANUARY 7). 

:" Pond 2 1 
June 1954 - Leakage from solar pond was first noted based on the existence of a nitrate-contaminated 

spring on the hillside to the north of the solar pond (RYAN, E.S. mw CHEMICAL COMPANY 19%. 

COMPANY. JULY 8). 
"PROGRESS REPORT - WASTE DISPOSAL UNIT - JLI€ 1954." INTERVAL LElTEt TO H.C. ANDERSON. DOW CHEMICAL 

November 1954 - A series of tests was initiated to determine whether disposing of contaminated 
coolant into solar pond would be practical (RYAN, E.S.. Dow CHEMICAL COMPANY. 1954, "PROGRESS 
W R T  FOR THE MOMH OF NOVEMBER 1954 - WASTE DISWSAL CO~~lNATION GROUP." I"AL L€ll€R TO 
L.C. FARRELL, Dow CHEMICAL COMPANY, DECEMBER 2). 

January 1955 - The coolant evaporation study was temporarily discontinued due to increased operation 
of the coolant still in Building 444 (RYAN. E.S.. Dow CHEMICAL COMPANY. 1955. "HISTORY REPORT FOR 
THE MONTH OF JANUARY 1955 - WASTE DISPOSAL CO-ORDINATION GROUP," I"& LETIFR TO LC. FARRELL, 
DOW C'l-EMICAL COMPANY. FEBRUARY 2). 

February 1955 - The spring to the north of the solar pond was sampled twice a week; analyses 
indicated an increasing nitrate concentration (RYAN, E.S., Dow CHEMICAL COMPANY. 1955. "HISTORY 
REPORT FOR THE MOKM OF FEBRUARY 1955 - WASTE DISPOSAL CO-ORDLNATION GROUP," I " A L  LElTER TO 
L.C. FARRELL, DOW CHEMICAL COMPANY. MARCH 2). 

0 
April 1955 - Planning began for the replacement of Pond No. 2 (the original evaporation pond) with 

two new water tight ponds, each with a capacity of 500,000 gallons (RYAN, E.S.. Dow CHEMCAL 
COMF'ANY. 1955. "HISTORY m R T  FOR THE MONTH OF APRIL 1955 - WASTE DISPOSAL CO-ORDWATION GROUP." 
I " A L  TO L.C. FARREU, DoW CHEMICAL COMPANY, M Y  2). 

May 1955 - RFP personnel become aware that Great Western Reservoir (field trip to Great Western 
Reservoir on May 4, 1955) was to be used as a drinking water supply; there was concern 
regarding movement of nitrates offsite from the Solar Pond area. It was decided to build a 
"water-tight" solar pond (RYAN, E.S.. Dow ~ M C A L  COMPANY. 1955. "HISTORY REPORT FOR THE MONTH 
OF M Y  1955 - WASTE DISFOSAL CO-ORDINATION GROUP," I"U LEITER TO L.C. FARRELL, DOW CHEMICAL 
COMPANY. JUNE 1). 

June 1955 - Pond No. 2 required repairs due to liquid appearing south and east of the pond: clay fill 
was used to prevent seepage (RYAN. E.S.. Dow CHEMICAL COMPANY. 1955. "HIS~ORY REPORT FOR THE 
M O W  OF JUNE 1955 - WASTE DISPOSAL CO~RDINATTON GROUP." I"& TO LC. FARRELL, DOW 

CHEMICAL COMPANY. JULY 1). 

July 1955 - Construction of Broomfield Heights homes began. This activity made the construction 
of a water tight pond more of a priority than it was previously (RYAN, E.S., Dow CHEMICAL 
COMPANY, 1955. "HISTORY REPORT FOR THE MONTH OF JULY 1955 - WASTE DISPOSAL m R D I N A T l O N  GROUP," 
I"& I€lTER TO L.C. FARREIl, D o W  CHEMICAL COMPANY, AUGUST 1). 

0 August 1955 - Inspection of Pond 2 revealed another leak on the east side of the pond, and that the 
pond was too full and would soon overflow. It was suggested that, since the 2 proposed water 
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tight ponds were not under construction yet, excavation be made for the construction of a 1- 
acre clay-lined pond adjacent to the existing evaporation pond (RYAN. E.s.. Dow CHEMICAL 
COMPANY. 1955. "HISTORY REPORT FUR THE MOKnr OF AUGUST 1955 - WASTE DISPOSAL CO-ORDINATION GROliP." 
I"AL IX'lTER TO L.C. FARRELL. DOW CHEMICAL COMPANY. S ~ M B E R  1). 

September 1955 - A second pond was constructed catty-corner (to the 
southeast) to Pond 2,  due to the lack of capacity in Pond 2. This 
new pond was designated Pond 2-Auxiliary, and was of earthen 
construction with no liner whatsoever. Waste only flowed into the 
pond from a common comer over a weir. Leaks were observed 
along the east side of the new pond during this same month (RYAN. 
E.S.. DOW CHEMICAL COMPANY. 1955. "HISTORY REPORT FOR THE M O K M  OF 
SEFTEMBER 1955 - WASTE DEPOSAL CO-oRDtNATION GROUP," I " A L  LFTER 
TO L.C. FARRELL, DOW CHEMICAL COMPBANY, OCTOBER 4). 

October 1955 - As a result o f  a lower liquid level in Pond No. 2, the leaks along the east side of the 
auxiliary pond subsided (RYAN. E.S.. Dow CHEMICAL COMPANY. 1955. "HISTORY REFQRT FOR THE M o m  
OF M O E E R  1955 - WASTE DISPOSAL CO-ORDNATION GROUP." f " A L  LElTER TO L.C. FARREIl, DoW 
CHEMICAL COMPANY, NOVEMBER 3). 

December 1955 - Due to wind, water from Pond 2 was blown to the east. A request for soil and 
vegetation sampling was made from Waste Disposal to Industrial Hygiene (RYAN. E.S.. Dow 
CHEMICAL COMPANY. 1956. " " T O R Y  REPORT FOR THE Mot" OF DECEMBER 1955 - WASTE DISPOSAL CO- 
ORDINATION GROUP." I " A L  LErIEIt To LC. FARREU, DoW CHEMICAL COMPANY. JANUARY 4). 

January 1956 - Excavation of the first synthetically lined pond (originally designated Pond 2A, later 
redesignated Pond 207A) began (RYAN, E.S, Dow CHJMCAL COMPANY, 1956. "HISTORY REPORT FOR THE 
M o m  OF JANUARY 1956 - WASTE DISPOSAL CO-ORDNATION GROUP." I " A L  ImrER To L.C. FARRELL, Dow 
CHEMICAL COMPANY. FEBRUARY 2). 

April 1956 - The subgrade for the water tight pond was completed. Placement of the 3 foot by 14 
foot asphalt-impregnated felt planking for the lining began (RYAN. E.S, Dow CHEMICAL COMPANY, 

LEITER 
1956, "HISTORY -Wr FOR THE M O K M  OF APRIL 1956 - WASTE DISPOSAL CO-ORDINATION GROUP." I " A L  

LC. FARRDL Dow CHEMICAL COMPANY. MAY 1). 

May 1956 - Placement of the asphalt lining was completed, and the process of sealing the lining 
began. A request for the necessary piping changes were made. The changes would allow for 
direct transfer of certain wastes from Buildings 444 and 881 to the newest evaporation pond. 
Leaks appeared in the east dike of the original Pond 2 and in the north dike of the auxiliary 
pond. Clay fill was used to prevent the seepage. It was requested that the auxiliary pond be 
lined (RYAN, E.S, Dow CHEMI~XL COMPANY. 19%. "HIS~ORY REPORT FOR THE MONTH OF MAY 1956 - WASTE 
D B ~ M .  CO~RDXNATION GROUP," ~ " A L  LETTER To L.C. FARRnL Dow CHE~CAL COMPANY. JUNE 5). 

June 1956 - Consuuction and lining of the "Facility 207 Asphalt Lined 
Evaporation Pond was completed. One discharge line had been 
installed, and another was in the process of being installed. 
Inspection of the pond revealed that the felt was separated from 
the asphalt on several sheets. Corrective action was to be taken. 
It was recommended that test wells be installed around the new 
pond for analysis of groundwater. The number of seepage leaks 
from Pond 2 had decreased. It was stated that the auxiliary 

I 
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pond needed clay lining (RYAN E.S.. Dow CHE.WCAL COMPANY. 1956. "HISTORY REPORT FOR THE M O ~  
OF JUNE 1956 - WASTE DISPOSAL CO-ORDKNATION GROUP," I " A L  &ITER TO L.C. FARREU, DOW CHEhUaCU, 
COMPANY. JUNE 29). 

July 1956 - The faulty asphalt sheets were repaired (RYAN. E.S.. DOw CHEMICAL COMPANY, 1956, "HISTORY 
REPORT FOR THE MONTH OF JULY 1956 - WASTE DISPOSAL CO-ORDINATION GROUP." INTERNAL LEITER TO LC. 
FARRELL DOW CHEMICU COMPANY. AUGUST 3). 

August 1956 - Pond 207A was placed in limited use (RYAN. E.S.. Dow CHEMICAL COMPANY. 1956. "HISTORY 

FARREU, DOW CHEMICAL COMPANY. SEPIEMBER 5). Ponds 2 and 2-Auxiliary were taken out of service 
and being allowed to dry (OWEN, J.B.. Dow CHEMICAL COMPANY. 1974. "HISTORY OF 207 SOLAR 

REPORT FOR THE MONTH OF AUGUST 1956 - WASTE DISFOSAL CO-oRDiNATION GROUP," INTERNU To LC. 

EVAPORATION PONDS UD N m ? E  IN WIUNur CREnC" TO E.W. BEAN, RFAO. USAEC, APRIL 10). 

September 1956 - Dow's approval of the stainless steel pipeline allowed for direct release of liquids 
to the new pond. Pond 2-Auxiliary was being allowed to dry, and would be clay lined when 
it W a s  dry (RYAN. E.S.. DOW CHEMICAL COMPANY. 1956, "HISTORY REPORT FORTHE MONTH OF SEPIFMBER 1956 
- WASTE DISPOSAL CO-ORDINATION GROUP." LW"AL LEITER TO L.C. FARRELL Dow CHEMICAL COMPANY. 
OCTOBER 2). 

October 1956 - Stainless steel extension tubes were attached to the end of the discharge pipes on the 
new pond, resulting in releases of liquid from 18 inches above the pond floor. Approximately 
2/3 of the pond floor was covered with liquid at this time (RYAN. E.s.. Dow CHEMICsL COMPANY. 
1956, "HISTORY REPORT FOR m O B E R  1956 - WASTE DISPOSAL CO-ORDCNATION GROUP," hTERNAL &ITER TO 
L.C. FA€UELL, DOW CHEhUcAL COMPANY. NOVEMBER 5). 

January 1957 - Lining of Pond 2-Auxiliary with clay began. Samples of the nitrate spring were still 
being taken (RYAN. E.s.. DOW CHEMICAL COMPANY. 1957. "H~STORY REPORT FQR THE MONTH OF JANUARY 1957 

~ R U A R Y  4). The "unused pond near 77 Building" was filled for abandonment, due to 
construction o f  the asphalt pond ( S m  R.D.. Dow CHEMICAL COMPANY. 1957, "MONTHLY PROGRESS 

- WASTE DISPOSAL CO-ORDINATION GROUP," l " A L  Ll3TER TO L.C. FNtRELL, DoW CHEMICAL COMPANY. 

REPORT - SITE SURVEY - JANUARY 1957." INTERNAL LEITER TO EA. hrrpnl D o W  mMICAL COMPANY. 
FEERUARY 5). 

February 1957 - Lining of the auxiliary pond was completed. Clay was placed on the inner face of 
the east dike of Pond 2,  which was dry, to prevent leakage which had developed while the 
pond W a s  in Use (RYAN. E.S.. DOW CHEMXXL COMPANY. 1957. "HISTORY REPORT FOR THE M o m  OF 

FEBRUARY 1957 - WASTE DISPOSAL CO-oRDlNATlON GROW," I " A L  LElTER TO LC. FARRELL, D O W  CHEMICAL 
COMPANY. MARCH 4). 

March 1957 - Lining of the inner face of the sides of Pond 2 was complete. A wooden spillway was 
installed below the three discharge pipes. and the pond was returned to service (RYAN. E.s.. Dow 
CHEMICAL COMPANY. 1957, "HISTORY REPORT FOR THE MONTH OF MARCH 1957 - WASTE DISPOSAL CO- 
ORDINATION GROUP," IMnwM. LEIlER To LC. F- D o W  CHEMICAL COMPANY. ApRn. S). 

April 1957 - Releases of wastes from Buildings 883 and 774, which were above drinking water 
tolerance levels, were made to Pond 2A. Six hundred gallons of salt bath solution were also 
(?) released to Pond 2A (or was the waste the bath solution?). Activity build-up in the pond 
was being investigated (RYAN. ES.. DOW CHIMU COMPANY. 1957. "WSTORY REWRT FOR THE MONTH OF 

COMPANY. MAY 3). 
APRlL 1957 - WASTE DISPOSAL CO-ORDCNATION GROUP," I " A L  TO LC. FNUEU D o W  CHEMICAL 
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June 1957 - The study of the activity build-up in Pond 2A was ongoing. The study was a result of 
a request from Building 881 for higher release levels (RYAN. E.S.. Dow CHEMICAL CO~IPANY, 1957. 
"HISTORY &PORT FOR "E MONTH OF JLNE 1957 - WASTE DISWSAL CO-ORDINATION GROUP." l "AL IZlTER 
TO L.C. Dow CHEMCAL COhtPANY. JLXY 5). 

July 1957 - Seven drums of contaminated wash water from decontamination of production personnel 
was disposed of in Pond 2A. An investigation of possible auxiliary evaporation for Pond 2A 
was initiated. The study involved determining an appropriate evaporation booster, such as a 
tower or spray, to extend the life of the pond (RYAN. E.S.. Dow CHEMIOU. COMPANY. 1957. "HISTORY 
W R T  - J L I Y  1957 - WASTE DEWS& CO-ORDC'iATION GROUP." I " A L  L€I7€R TO L.C. FARREU, DOW 
CHEAWCAL COMPANY, AUGUST 5). 

October 1957 - An %foot chain link fence was constructed around Ponds 2 and 2A. Studies of the 
use of clay to reduce activity in the Pond ZA were initiated (RYAN, E.S.. Dow CHEMICAL COMPANY. 

F m  Dow CHEMICAL COMPANY. NOVEMBER 5). 
1957. "mrORY -PORT - m O E E R  1957 - WASTE DISfQSAL CO-ORDINATION GROUP," I"AL LETTER TO L.C. 

September 1958 - Aluminum paint was applied to the exposed surface of Pond 2A to increase 
evaporation (RYAN. E.s., DOW CWEMICAL COWANY. 1958. "HISTORY REPORT - WASTE DISPOSAL CO- 
ORDINATION GROLP - SEmEMBER 1958." L i A L  LETTFR "0 Lc. FARREU, DoW 
8). 

COMPANY. m B E R  

October 1958 - A request for authorization for conswction of another asphalt-lined pond was 
submitted. The second pond was needed in case Pond 2A mptured and leaked, and for 
additional evaporative surface area (RYAN. E.S.. Dow CHEMICU COMPANY. 1958. "HISTORY &PORT - 
WASIF: DEmAL CO-ORDINATION GROUP - OcroBER.  1958." I"& LEnER 
COMPANY. NOVEMBER 6). 

LC. F m  DOW CHEMCAL 

April 1959 - A third earthen pond was constructed to prevent 
overflowing of  Pond 2A. Plans for a method to mix Pond 2 
liquid with Pond 2A liquid to enable transfer to Building 995 
were being made as another attempt to lower the liquid level 
in Pond 2A (RYAN. E.s.. DOW CHEMICAL COMPANY, 1959, "HISTORY 

LEITER TO L.C. FARREU. DOW CHEMICAL COMPANY. MAY 12). The new 
pond was located just east of Pond 2, west of Pond 207A, and 
north o f  2-Auxiliary. This new pond is believed to have been 
designated Pond 2D, with 2-Auxiliary being designated 2C. 

W R T  - WASTE DEFQSAL CO-ORDMTION GROUP - APXIL 1959." h"U 

I' 

May 1959 - Plans for the use of Pond 2 as an oxidation unit using liquids from Pond 2A were being 
made (RYAN. Es.. Dow CHEMICAL COMPANY, 1959. "HISTORY REPORT - WASTE DISPOSAL CO-~RDINATION 
GROUP - MAY 1959." IMZWN, LETlER TO LC. FARRELL, DOW CkEhUCU COMPANY. JUNE 8). 

June 1959 - Monitoring of the "dumping of alcohol wash from Building 77 into the nitrate pond east 
of Building 77" was conducted. Following the release, the area above the water line where 
the wash had been dumped had greater than 100,OOO cpm (HaL J.E, Dow CHEMICAL COMPANY, 

CHEMICAL COMPANY. JULY 6). Various analyses were taken of the pond m a  results of which were 
as follows: 1,040 dpmA water sample at the nitrate pond; 2 dpm/l water sample at the spring 
on the nonh slope of the nitrate pond; and 2.7 x 106 dpm/kg 100 feet east of the nitrate pond 
(normal soil background was reported to be 2 x lo" to 5 x lo* dpm/kg) (HAMXOND. S.E.. Dow 

1959, " M o m Y  PROGRESS REPORT - S m  S n V n  - JUNE 1959," X"U LEnTiR TO EA. PUrZER. DOW 
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CHEMICAL COMPANY, 1959, " M 0 " L Y  PROGRESS REWRT - Sm SURVEY - JUNE 1959." INTZRNAL LETTER TO T.S. 
CHAPMAN. Dow CHEMICAL C O M P A ~ .  JULY 6). 

July 1959 - The flow pattern of Pond 2 was modified to allow for maximum detention prior to release 
of the wastes to the sanitary system. The use of Pond 2 as an oxidation pond using liquid 
from Pond 2A was initiated (RYAN, E.S.. Dow CHEMICAL COMPANY. 1959. "HISTORY REPORT - WASTE 

AUGUST io). Monitoring of the sides of the nitrate pond indicated direct readings of greater 
than 1oO.OOo cpm and smears up to 300,000 dpm (HILL J.E.. Dow CHEMICAL COMPANY. 1959. 

DEWS& CO~RDINATION GROUP - JULY 1959,' L W A L  LFI?ER TO L.C. FARREU, DoW CHEMICAL COMPANY. 

"MONTHLY PROGRESS REPORT - SITE SURVEY - JULY 1959," INrERNAL TO E A .  m. DOW CHEMICAL 
COMpANy. AUGUST 3). 

August 1959 - The dikes on the east sides of Ponds 2C and 2D were raised to provide additional 
storage volume. Liquids were transferred to Pond 2 instead of Pond 2A whenever possible 
in an effort to lower the volume of Pond 2A. Water from Pond 2D was pumped to the 
sanitary system for a period of 7 hours to determine the affect of the liquid on the system. 
Results were favorable. Another test, with a pumping period of three days. was also 
conducted (RYAN. E.S., Dow CHEMICAL CO~WANY, 1959, "HISTORY REPORT - WASTE DISPOSAL CO~RDINATION 
GROUP - AUGUST 1959," LVIERNAL L m  TO L.C. FARREIl, DOW CHEMICAL COWANY. SEmEMBER 9). 

September 1959 - The results of the second aforementioned test indicated that the process was 
unfavorable. Investigation into nitrate reduction methods was conducted using sulfur dioxide 
gas and air, with unsuccessful results. A study of nitrate reduction using aluminum was 
initiated (RYAN. E.S.. Dow CHEMICAL COMPANY. 1959. "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION 
GROUP - SEpTEMaER 1959." I " A L  LETTER TO LC. FARRELL. DOW CHEMICAL COMPANY. OCTOBER 7). 

October 1959 - It was recommended that the dikes of the ponds be built up for the winter. Bids for 
construction of the second asphalt-lined pond wefe sent to ALO for final selection and 
approval. It was stated that. when the new pond was built, the level of the existing asphalt- 
lined pond would be lowered to make repairs to planking and sun-checked surface (RYAN. E.s., 
DOW CHEMICAL COMPANY. 1959, " W O R Y  REPORT - WWTE DISFOSAL CO-ORDINATION GROUP - OCrOBER 1959," 
I"& L€lTER TO LC. F- DOW CHEMICAL COMPANY. NOVEMBER 5). 

November 1959 - Construction of the second lined solar pond began. Wind caused considerable spray 
of pond water, hindering construction activities (RYAN, E.s.. Dow CHEMICAL COMPANY. 1959. "HISTORY 
REFQRT - WASTE DXSFOSAL CO~RDINATION GROUP - NOVEM~ER 1959." I"AL Im-m TO L.C. F m  Dow 
CHEMICU COMPANY. DECEMBER io). This pond was to consist of three separate cells, and was also 
consuucted of asphalt planking. The designation for this pond was Pond 2B-North, Center, 
and South, later changed to Pond 207B-North, Center, and South. Direct readings of the bank 
of Pond 2A indicated between 250 and loO,OOO cpm. High winds spread salt onto equipment 
parked east of the pond, but their was no indication of contamination (Hnl J.E, Dow CHEMICAL 

PUIZER, DOW CHEMICAL COMPANY. DECEMBER 3). Samples of the spring on the north slope of the 
nitrate pond indicated 14 dpm/l (HAMMOND. S.E., Dow CHEMICAL COMPANY, 1959. "Sm SURVEY MONTHLY 

COMPANY, 1959. "M0"I.Y PROGRESS REPORT - S I E  SURVEY - NOVEMBER, 1959," l " A L  L!ZtTER TO E.A. 

REPORT - NOVEMBER 1959.' IKCERNAL LEnzR TO T.S. CHAPMAN. DoW WMICAL COMPANY. DECEMBER 9). 

December 1959 - Seepage noted at the west end of the 207B pond excavation and a "covered drainage 
ditch" was constructed to drain the water to the hillside north of the ponds. Samples of the 
seepage were analyzed daily. The sand and gravel bed was packed in the southern section 
of the excavation, and a sterilant was applied. The sterilant was then covered with asphalt 
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i planking (RYAN. E.S.. Dow C-muwc~L Cowp~\n. 1960. "HISTORY 
&PORT - WASTE DISF'OSAL CO-ORDNATION GROUP - DEE.== 
1959," L W L  LETTER TO L.C. FARRELL, Dow CHEMICAL 

-.lo P.i....TiI. COMPANY. JASVARY 11). (No details on the length or invert 
elevation of the covered drainage ditch has yet been 
found on this pipe - I believe the man with the best 

indicated 84 dpm/l in seepage from the nitrate pond, and * 

10.5 dpm/l in the spring on the north slope, with 
enriched uranium being the major component of the activity in the spring water (HAmom. s.E.. 

LElTER M T.S.  CHAP.^, Dow C ~ M I U U .  CO.WANY. JANUARY 13). 

information on it has passed away.) Water samples -4 1A 

DOW CHEMICAL COMPANY, 1960. " M 0 " L Y  PROGRESS REPORT - SITE SURVEY - DECEMBER 1959," INTERNAL 

March 1960 - Connecting pipes between the sections of the new asphalt-lined pond, as well as 
controlling valves, were installed. Cuts in the dike for the connecting pipes were backfilled. 
Construction of the pump station began. Connecting pipes and control valves from the 
existing pipes to Pond 2A were installed, completing the pipeline from the new valve pit to 
the inlet of the new pond. High activity in the effluent, as determined through composite 
samples from the drainage tile, was attributed to liquids being carried from Pond 2A by high 
winds (RYAN, E.S.. Dow COMPAW. 1960. 'HISTORY REPORT - WASTE DISFOSAL CO-ORDINAITON 
GROUP - MARCH 1960," I"& L E I X R  TO LC. FARREU, DOW CHEMICAL COMPANY, APtUL 11). 

April 1960 - Construction activities on the pumping station for the new asphalt-lined pond continued. 
Placement of planking, as well as mastic application, was completed on the south section. 
Planking had also been placed in the center and north section, and mastic application had 
begun. High winds again affected activity levels in the effluent (RYAN. E.S.. Dow CHEMICAL 

TO L.C. F a  Dow CEMICAL C o w w ,  MAY 6). 
COMPANY. 1960. "HISTORY REFQRT - WASTE DISF'OSAL CO-ORDINATION GROUP - AF'RIL 1960." hTERNAL. LFI?FR 

May 1960 - Waste was released into the newly completed cells, 207B-Center and South (RYAN. E.s.. 

INTERNAL Ln?FR TO Lc. FARELL Dow WMICAL COMPANY. JUNE 7). Water samples indicated 2.7 
dpmfi at the spring north of the nitrate pond (HAEXMOM). S.E.. Dow ~ W C A L  COMPANY, 1960. 
"MONTHLY PROGRESS ~ R T  - Sm Smvn - MAY 1960." kfn3u-w TO T.S. CIUpw. Dow -haw 
COWANY. JUNE 10). 

DOW CHEhUCAL COMPANY. 1960. "HISTORY &PORT - WASTE DISPOSAL CO-ORDNATION GROUP - MAY 1960," 

June 1960 - The 207B Solar Ponds, referred to as Pond 2B, 
were I l l y  completed. Transfer of water from Pond 2A 1 
was halted when leaks were discovered in the south and 
center sections. In order to return the liquid to Pond 
2A, it first had to be transferred to the north section, 

the new pond. The problems were caused by the acidic 
wastes reacting with the soil and producing gas, which 
lifted the asphalt planking and ruptured the seams. Investigations into the use of sodium 
sulfite and sulfur dioxide as reducing agents in high niuate waste were unsuccessful (RYAN, 

h-mua Im-m TO L.C. FARRELL Dow c3muc.u COMPANY. JULY 15). Routine use of the earthen 
ponds, Ponds 2, 2-Auxiliary and 2C, ceases. (The only other known release to these ponds 
occurred in March 1963). Water samples indicated 3.1 dpm/l in the spring north of the nitrate 

Rd lD - 8 k . W  nl. 

resulting in extensive damage to the north section of 

E.S, DOW CHEMICAL COMPANY, 1960. "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - JUNE 1960." 
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pond (H.A,MMOND, S.E.. Dow CHEMICAL COMPANY. 1%0, " M o ~ Y  PROGRESS REPORT - sm SURVEY - Jmx 
1960." LvrnwAL LEITER To T.S. CHAPMAN. Dow CHEMICAL COMPANY. JULY 11). 

July 1960 - All wastes had been transferred fmm Pond 2B to Pond 2A. The planking of Pond 2B 
was cut in some areas in order to relieve the pressure from the gas underneath the planking. 
A stainless steel flashing was constructed and welded around the connecting pipe between the 
south and middle sections of the pond (RYAN, E.S.. DOw CHEMICAL COMPANY, 1960. "HISTORY REPORT - 

COMPANY. AUGUST 17). Water samples indicated 4.4 dpmA in the spring north of the nitrate pond 
(HAWOND, S.E.. Dow CHEMICAL COMPANY, 1960. "MO"LY PROGRESS REPORT - S m  SURVEY - JULY 1960." 

WASTE DISPOSAL CO-ORDINATION G R O W  - JULY 1960." L . A L  LEfrER TO LC. FARRE& DOW CHEMICAL 

L i  LETTER TO T.S. CHAPMAN. DOW CHEMICAL COMPANY, AUGUST 9). 

September 1960 - Monitoring o f  the "three east nitrate ponds" indicated maximum readings of 2,000 
cpm direct and 200 dpm removable (HILL J.E.. Dow CHEMICAL COMPANY, 1960. "MONIHLY PROGRESS 

REPORT - Sm SURVEY - SEPTEMBER 1960." INTERNAL L&ITER TO EA. PURER, DOW CHEMICAL COMPANY. 
OmOBER 5). 

October 1960 - Bids received for relining of the 207B ponds were too high. A request for re-bids for 
lining only the south section was made, and one was accepted (RYAN, E.S.. DOW CHEMICAL 

TO L.C. FARREU. Dow CHEMICAL COMPANY. NOVEMBER 11). 
COMPANY. 1960. "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - O n O B E R  1960." INTERNAL. JXlTER 

November 1960 - The south section of Pond 207B was relined, 
using asphalt concrete, and seal-coated. The first six 
groundwater wells were also installed in the immediate 
vicinity of 207B solar ponds (RYAN. E.S, Dow CHEMIUL 

1 0 

0 

COMPANY. 1960. "HISTORY REPORT - WASTE DISPOSAL cO-&tDINATION 
GROUP - NOVEMBER 1960.' I"& LETTER TO LC. FARRE& DOW 
CHEMICAL COMPANY, DECEMBER 16). 0 

M %mu..? 0 
WaA 

0 

December 1960 - Pond 207B was again placed into service, but was 
to be used only for treated alkaline wastes from Building 774 (RYAN, E.S.. Dow CHEMICAL 

LEITER TO J.G. UP. Dow CHEMICAL COMPANY, JANUARY 26). 
COMPANY. 1%1. "WSTORY REPORT - WASIE DISPOSAL Co-ORDINATION GROUP - DECEMBER 1960," T " A L  

January 1961 - The six monitoring wells were sampled for the first time (RYAN. E.S.. DOw CHEMICAL 
COMPANY. 1961. "HISTORY &PORT -WASTE DlSPosALcO-ORDINATION GROUP -JANUARY 1%1." I " A L  L I T E R  
TO J.G. EPP. DOW CHEMIC& COMPANY. FEBRUARY 15). 

April 1961 - Preparation for the repair of 207B-Center and North began. The center section was 
drained, and dirt and gravel were removed. The north section was pumped out (RYAN. E.s.. DOW 

LETER TO J.G. EPP. Dow CHEMICU. COMPANY, MAY 19). Work activities at this time included the 
construction of a drainage tile immediately east of the ponds to intercept any leakage flowing 
to the east. Underdrains in the ponds themselves were not constructed. The asphalt concrete 
was placed over the asphalt planking except in 207B-North. whexe difficulties were 
encountered and the planking was removed. Concern was centered on 207A, which was 
believed to be leaking. 

CHEMICAL COMPANY. 1961. "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - APXlL 1% 1." hTERNAL 
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June 1961 - Cleaning and draining o f  207B-Center and North in preparation for repair was completed 
(RYAN. E.S., DOW CHEMICAL COWAhY, 1961. "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROCP - JL>X 

0 
1%1." I"AL LEI-ER TO J.G. Ew. DOw CHE.WCAL CO,WANY. JULY 11). 

July 1961 - Repair on the north and center sections of Pond 207B began. Because of difficulty in 
laying the asphalt concrete over the asphalt planking, the planking was removed in the north 
section. A rupture occurred in the asphalt concrete in the south section of the pond, near the 
outlet from Building 774. Pumping was transferred to Pond 2A so that repairs could be made 
(RYAN. E.S., DOW CHEMICAL. COMPANY. 1961, "HISTORY REPORT - WASTE DISPOSAL CO4hDtNATION GROUP - JULY 
1%1." BTEmAL LETTER TO J.G. EPP, DOW CHEMICAL COMPANY. AUGUST 18). 

August 1961 - Ponds 207B-Center and North were returned to service. The contents of the south 
section were transferred to the center section, and were mixed with sodium silicate as they 
passed through the transfer pipe. The three sections were then equalized, and spiil boxes were 
installed at the ends of the discharge pipes. The north section was then closed off for use in 
spray evaporation studies (RYAN. E.S.. Dow CHEMICAL COMPANY. 1961. "HISTORY REPORT - WASTE 
DISPOSAL CO-~RDINATION GROUP - AUGUST 1961." I"AL LEXTER TO J.G. Em, Dow CHEMICAL COMPANY, 
S=.&IB= 26). 

October 1961 - Prior to spraying operations at the nitrate pond, background surface readings and soil 
samples were taken. Air samples taken during spraying indicated very little airborne activity 
(HILL, J.E.. D o W  CHEMICAL COMpANY. 1961. "MoNneY PROGRESS REPORT - Sm SURVEY - O ~ O B E R  1961." 
LhTJXVAL LET1ER TO E A .  PUIZER. DoW CHEMICAL COMPANY. Nonht~ER 6). 

0 February 1962 - The pipeline between the center and north section of Pond 207B was reopened to 
allow transfer. Spray evaporation had not yet been attempted, and the line would be closed 
when the study began (RYAN. E.S.. Dow CHEMICAL COMPANY. 1962. "HISTORY REPORT - PROCESS WASTE 
DISPOSAL GROUP - FEBRUARY 1962." LylFRNAL LFIlFR TO G.E. WHITE, DOW CHEMICAL COMPANY, 20). 

March 1962 - During routine inspection of Pond 2A, several breaks in the asphalt planking were 
discovered. Liquid was transferred to Pond 2B using a large portable pump. This was the 
first transfer using the pump from Pond 2A to Pond 2B. It was also discovered at this time 
that liquid was leaking beneath the planking, seeping into the drainage tile, and being mixed 
with water in Pond 1 (RYAN, E.S.. Dow CXEMICU COMPANY. 1962, 'HISTORY REPORT - PROCESS WASTE 

Silicate was going to be applied to the soil beneath the leak in the planking; however, as of 
May 10, 1962, this had not yet been done (RYAN. ES.. DOw CHEMICAL COMPANY. 1962, "HLSTORY 
REPORT - PROCESS WASW DISPOSAL GROUP - APRIL 1962" INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL 
COMPANY. M A Y  10). 

DISPOSAL GROUP - MARCH 1962." I"AL LEITER TO G.E. WHITE, D o W  CHEMICAL COMPANY. AFWL 18). 

July 1962 - Water samples indicated 1.8 microcuries per liter in the spring on the northeast slope of 
the nitrate pond (RAY. E L .  Dow CHEMICAL COMPANY. 1962, " M o ~ Y  PROGRESS REPORT - S m  SURVEY - 
JULY 1962," LEn€R TO C.W. PILTINCSRUD. DOW CHEMICAL COMPANY, AUGUsr 9). 

September 1962 - Work on the removal of Pond 2-Auxiliary begins due to the anticipated 
construction of Building 779, some of which will be over Pond 2-Auxiliary. The floor of the 
clay-lined pond was monitored prior to the arrival of construction personnel, with results of 
up to 5,000 cpm. Waste disposal analyses of soil indicated 11,000 to 75,000 dpm/kg. It was 
recommended that the soil be removed prior to construction activities (HILL. J.E., Dow CHEMICAL 
COMPANY. 1962, "MO"LY PROGRESS REPORT - Sm SURVEY - TNDUSTRLU HYGIENE - SEPEMBER 1962." 
h l l X N A L  LEn€R TO E A .  PURER. D o W  CHEMICAL COMPANY. W O B E R  2). 
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October 1962 - The clay lining was removed from Pond 2-Auxiliary. Monitoring indicated low 
surface contamination (H~L. LE.. DOW CHEMICAL C O M P ~ Y .  1962. "MO"LY PRCGRESS REPORT - SITE 

NOVEMBER 5). 
SCRVEY - INDUSTRIAL HYGIENE - OUOBER 1962," LNEKVAL LEITER TO EA. PUTZER. DOW CHEMICAL COMPANY, 

November 1962 - Monitoring of the "large nitrate pond" indicated 500 to 1,OOO cpm direct on the 
exposed surfaces. Analyses of the salt indicated 1,500 to 2,000 dpm/g. Rebuilding of this 
pond was pending (HIXL J.E.. DOW CHEMICAL COWAW. 1%2. " M o ~ Y  PROGRESS REFQRT - S m  SURVEY - 

DECEMBER 3). 
L\DUsnuAL HYGENE - NOVEMBER 1%2," L-VAL LEIlER TO EA. PUIZER, DOW CHEMICAL COMPANY. 

February 1963 - Small cracks were discovered in the asphalt concrete of Pond 2B (specific section 
not mentioned) (RYAN, E.S., Dow CHEMICAL COMPAV. 1963. "HISTORY REPORT - PROCESS WASTE DISPOSAL 
GROUP - m R U A R Y  1%3," INTERNAL LFI?ER TO G.E. W W I E  DOW CHEhUCAL COMPANY, MARCH 14). 

April 1963 - Relining work on 207A begins with the removal of salts and cleaning of exposed lining 
(RYAN, E.S., DOW CHEMICAL COMPANY, 1%3. "HISTORY REWRT - P R o a S S  WASTE DISPOSAL GROUP - APRL 
1963." hTERNAL LFI?ER TO G.E. WHITE. DOW cHE.WCAL cO.WANY. M A Y  20). 

May 1963 - The north section of Pond 207B was pumped as low as possible, and cracks in the sides 
of the pond were sealed. Forty drums of contaminated aluminum scrap were dumped in Pond 
2A. Laboratory studies of evaporation were conducted for development of an evaporation unit 
for high nitrate aqueous wastes (RYAN, E.S.. Dow CHEMICAL COMPANY, 1963. 'HISTORY REPORT - PROCESS 
WASTE DISPOSAL GROUP - MAY 1963." I " A L  LETTER TO G.E. WHITE. D o W  CHESfICAL COMPANY, JUNE 17). 

June 1963 - Transfer of Pond 2A contents to Pond 2B with an addition of caustic began. Three trailer 
loads of caustic were added to Pond 2B, and five trailer loads were added to Pond 2A (RYAN. 
E.S.. DOW CHEMICAL COMPANY. 1963. "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - JUNE 1963." 
IKIERNAL LETTER TO G.E. WHITE, DOW CHEMICAL C O M P M .  JULY 30). 

July 1963 - The transfer of liquids from Pond 2A to Pond 2B was completed. A small heel of 
remaining acid waste was neutralized by pumping basic wastes from 207B-South to Pond 2A, 
and then fiom Pond 2A to the 207B-No*. A test of the burning capabilities of Pond 2A 
lining was made to evaluate it as a method of disposal. The planking was not combustible 
alone, and required fuel for burning (RYAN, E.S.. Dow CHEMICAL COMPANY. 1963, "HISTORY REFORT - 

AUGUST 19). 
PROCESS WASTE DISPOSAL GROUP - JULY 1%3." I."AL TO G.E. wKXT& DOW CHEMICAL COMPANY. 

August 1963 - Removal of plank lining and sand sub-grade from Pond 2A began (RYAN. E.s., DOW 

LEI-IER TO GE. w m .  DOW CHEMICAL COMPANY. SEPTEMBER 19). Vegetation samples taken from the 
southwest comer of the "main nitrate pond indicated 960 dpm/kg (HAMMOND, S.E., Dow CHEMICAL 

PILTINGSRUD. Dow CHEmcu COMPANY. SEPTEMBER 9). 

CHEMICAL COMPANY. 1963. "HISTORY &PORT - PROCESS WASTE DISFQSAL GROW - AUGUST 1%3." I " A L  

COMPANY, 1963, "MONTIUY PROCRESS REPORT - SITE SURVEY AUCiUS 1963," INTERNAL LEI7ER TO C.W. 

September 1963 - Removal of asphalt planking and excavation work for 207A redesign was 
completed (RYAN, E.S.. Dow CHEMICAL COMPANY. 1963. "HISTORY REPORT - PROCESS WASTE Drsms~t GROUP 

was disposed of in Trench T-4. The planking contained approximately 16.2 grams of uranium 
- SEPTEMBER 1963.' I"AL -TO G.E. WHITE. DOW CHEMICAL COMPANY. CkIDBER 16). The planking 

(FREIBERG. KJ, DOW CHEMICAL COMPANY. 1973. "MONTHLY STATUS REPORT - HEALTH PHYSICS OpnuTIONS. 
TECHMCU AM) CONSTRUCITON - NOVEMBER 1973,' L"AL LElTER TO EA. Punrm. DOW CHEMICAL 
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c o m m .  DECEMBER 4). Vegetation samples taken from the northeast comer of the nitrate ponds 
indicated 3 10 dpmkg (HAmom. S.E.. Dow %.WCAL COMPANY, 1963. *MO"LY PROCRESS REPORT - Sm 
SURVEY - SEPTEMBER 1%3." hTERNAL LETTER TO C.W. PILllNGSRUD. D o W  CHEMICAL COMPAW. O a O B E R  15). 

October 1963 - Relining and reforming of Pond 2A began. The pond was to be lined with two 
asphalt concrete mats (RYAN, E.S.. Dow ~ C A L  COMPANY, 1963, "HISTORY REPORT - PRoass WASTE 
DISPOSAL GROUP - OCrOBER 1%3," L m &  LEI?ER TO G.E. W m .  Dow CHEMICAL COMpANy. NOVEMBER 14) .  

November 1963 - The redesign of 207A was completed (RYAN. E.S.. Dow crmuc.u COMPANY. 1963. 
"HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - NOVEMBER 1963." I " A L  Ln?ER TO G.E. WI-UrE. DOW 
CHEMICAL COMPANY. DECEMBER 16). 

January 1964 - The process waste lines to the asphalt ponds were 
relocated. This was necessary because of the consauction 1 
of Building 779 (RYAN. E.s..  ow CHE.WCAL COWANY. 1%4. 

0 

0 

"HISrORY m R T  - PRXESS WASTE DISPOSAL GROUP - JANUARY 1964." 
I " A L  LITTER TO G.E. WHlTE. DOW CHEMICAL COMPANY. FEBRUARY 
13). 

0 

March 1964 - Extensions on the Pond 2A discharge pipes were 
installed, as was a trough from the extensions to the bottom 
of the pond (RYAN. E.s.. DOW CIIEMCAL COMPANY. 1964, "HISTORY REPORT - p~orrss WASTE DISPOSAL 

0 

GROW - MARCH 1964." l " A L  L I T E R  TO G.E. W"Z, DoW CKf3tICAL COMPANY, A P U  15). 

April 1964 - The coupling of a 1,600 gpm pump at Pond 2A was completed (RYAN. E.s.,  ow ~ M C A L  

COMPANY. 1%4. "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - APRIL 1%4." I " A L  LEl-ER TO G.E. 
W m .  Dow CHEMICAL COMPANY. MAY 18). 

e 
May 1964 - Transfer of wastes from 207B-North to 207A was made (RYAN. E.S.. Dow CHEMICAL COMPANY. 

1%. W S r O R Y  REPORT - PROCESS WASTE DEPOSAL GROUP - MAY 1964." W A L  LEITER TO G.E. W"E. DOW 
CHEMICAL COMPANY, JUNE 17). 

June 1964 - Wastes were transferred from 207B-North and Center to 207A. The exposed portions of 
Pond 207B were inspected (RYW, E.S, Dow cxmxw COMPANY. 1964. "HISTORY REPORT - PROCESS 
WASTE DEWsAL GROW - JUNE 1964." l " A L  I€ITER TO G.E. W"E, D O W  CMMICAL COMPANY. JLZY 29). 

July 1964 - Vegetation samples taken from the southwest comer of the west nitrate pond indicate 
2,800 dpm/kg (Urnom. S.E.. Dow CEIEMICAL COMPANY, 1964. " M o ~ Y  PROGRESS REPORT - Srn SURW 
- JULY 1964." I"M. LErrER TO C.W. PILTINGSRLD. AUGusr 5). 

August 1964 - Vegetation samples taken from the northeast comer of the east nitrate pond indicate 
4,500 dpmkg (HAmom. S.E.. Dow (=HEMIou. COMPANY. 1964. " M o ~ Y  PRoGREss REPORT - S m  SURW 
- AUGUS 1964." ~ A L  LEl-ER TO C.W. E"GSRfJD, SEPTEMBER 8). 

September 1964 - A pilot plant evaporator was placed on-line. Trial runs using domestic water were 
conducted, to be followed by trial runs using Pond 2A water (RYAN, Es., m w  CWEMICALCOMPANY. 

DOW CHEMICAL COMPANY. ~ O B E R  26). Vegetation samples indicated 180 dpm/kg at the 'southwest 
comer of the west nitrate pond, and 1,OOO dpm/kg east of the south edge of the nitrate ponds 

1964. "HISTORY REPORT - PR(X'ESS WAS€ DKPOSAL GROUP - SWrEbiBER 1964." LEITER TO G.E. WHITE. 

(HAMMOM), S.E.. D o W  CHEMICAL COMPANY. 1961. "MONTlUY PROGRESS REPORT - SITE SURVEY - SEPEMBER 
1964." -AL k l l € R  TO C.W. PILllNGSRUD, OCT'OBER 12). 
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October 1964 - The sides of 207B-North and Middle were patched using cold patch mastic. Wastes 
were being pumped to Pond 2A (RYAN. E.s.. Dow C w c u  COMPANY. 1%. "HISTORY REPORT - moms 
WASIF DISWSAL GROUP - O C ~ O B E R  1964," INTI~LVAL TO G.E. WHITE. DOW CHEMIGU COMPANY, 
NOVEMBER 16). The sides of 207B-South had not yet been repaired (RYAN, E.S.. DOW mmx 

G.E. WHITE. Dow CHEMICAL COMPANY, DECEMBER 26). 

e 
COMPANY. 1%4. "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - NOVEMBER 1964." I " A L  TO 

Decemkr 1966 - Releases of low nitrate treated wastes from Building 774 were impounded in the 
asphalt-lined evaporation ponds so that effluent from Building 995 could be used to dilute the 
nitrates (RYAN. E.S.. Dow C E E E m x  COMPANY. 1967. 'STAITS REPORT - WASTE DISPOSAL COORDINATION - 
DECEMBER 1966," I " A L  LElTER TO EA. PUKZEX. DOW C€EhUCAL COMPW. JANUARY IO). 

November 1967 - Twenty-five thousand gallons of waste were taken from Pond 2A and disposed of 
in the evaporator. Pond 207B-North was repaired, and was expected to be in service in 
kCember ( W s ,  M.E., Dow CHEMCAL COMPANY. 1%7. "PROGRESS REPORT FOR NOVEMBER," INTERNAL 
LRTER TO K.V. BEST. Dow CHEMCAL COMPM. NOVEMSER 27). 

1968 - 1970 - Lithium scrap was disposed of on the dikes between the evaporation ponds by 
spraying it with water. 

February 1968 - A Elre Depamnent pumper uuck was used to spread 250 pounds of "Nigrosine 12525 
Acid Black 2" dye into Ponds 2A and 2B in an attempt to increase the evaporation rates. An 
extra 250 pounds were reserved for later use ( m s .  ME, Dow CIIEMICUCOMPANY. 1%8. "PROGRESS 
REPORT FOR FEBRUARY." L€lTER TO K.V. BEST, DOW CHEMICAL COMPANY, FEBRUARY 27). 

April 1968 - All wastes were transferred to Pond 207B. Pond 2A was dormant m s .  M.E.. Dow 
e 

CHEMICAL COMPANY. 1%8, "PROGRESS REPORT FOR FEBRUARY." m A L  &ITER TO K.V. BEST. DOW CHEMICAL 
COMPANY. FEBRUARY 27). 

October 1968 - Repairs were made to cracked side walls in 207B-Center with burlap and asphalt. An 
additional coat of asphalt was also applied to 207B-North ( O m .  J.B.. Dow cHEMIu,L COMPANY, 
1974. " " O R Y  OF 207 S O W  EVAPOUTION POmS AND N m T E  IN WALNUr CRE€K." LEI?ER TO E.W. BEAN, 
RFAO, USAEC. ApRn. 10). 

January 1969 - Low-level contamination and salts were blown out and to the east of the solar ponds 
by high winds (PLTINGSRUD, c.W., 1969. "STATUS REPORT - HMLm ms~a - JANuARy 1969." FEBRUARY 
12). 

June 1969 - Leakage appeared on the ground surface at the northeast comer of Pond 2B, possibly due 
to a previous Ieak in the north and center sections of the pond, which was repaired in 1967(?). 
Plans were made to transfer the contents of 207B-North and Center to Pond 2A and repair the 
north and center sections (MMS. M.E. Dow Omfmr. COMPANY. 1969. "MO"LY PROCRESS REPORT - 
WASCE T R E A m  - JUNE," m A L  LETIER TO LF. GRnL DOW WMICAL COMPANY. JULY 3). 

August 1969 - Pond 207B-North was emptied. Burlap was placed in uncovered areas and a coat of 
asphalt was applied. Another coat of asphalt was to be applied to old and new burlap surfaces 
by the following month, at which time 207B-North would be returned to service and 207B- 
Center would be repaired ( w s .  ME, Dow CHEMICAL COMPANY. 1969. 'MO~HLY PROGRESS REPORT - 
WASTE T R E A m  - AUGUST.' h " A L  hZll€R TO LF. GRILL D o W  CHEMICAL COMPANY. SEPTEMBER 4). 
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September 1969 - A second coat of asphalt was applied to 207B-North, completing repair. The 
contents o f  207B-Center were transferred to the north section and then to Pond 2A. Burlap 
and a coat of asphalt were placed in the center section, and a second mat was to be applied 
the following month (MAAS. M.E.. D o w  CHEMICAL C 0 . w ~ .  1969. "Mo,"LY PROGRESS REPORT - WASTE 
TREATMENT - SEPTEMBER." IKnRVAL LETIFR TO L.F. GRILL. DOW CHEMICAL COMPANY. OCTOBER 7). 

April 1970 - Catch sumps and pumps were installed to return water from the drain tiles to the ponds. 
Sump No. 1, located at the north end of the drainage tile east of 207B, returned water to 
207B-North. Sump No. 2, located at the north end of the drainage tile between Ponds 207A 
and 207B, returned water to 207A (OWEN, J.B.. DOw CHEMICAL COMPANY, 1974. "HISTORY OF 207 SOLAR 
EVAFORATION PONDS AND NrmATE N WALNUT CREEK," LElTER TO E.W. B W .  WAO. USAEC, APRIL. IO). 

May 1970 - A soaker hose and pump were installed at the east 
berm of Pond 207A as an attempt to increase evaporation I 
rates. The new instailations would allow water to trickle 
over the berm. Construction of Pond 207C. a new asphalt- 
lined pond, began. The pond was to be used to store 
liquids during repair of the existing ponds ( m s .  M.E.. Dow 

0 

0 

CHEMICAL COMPANY. 1970. "MOhTHLY PROGRESS &PORT - WASTE a 

COMPANY. JUNE IO). 
TREATM€NT - MAY," -AI- LETTER TO LF. GRILL, DOW CXEMICAL ' 0 

June 1970 - Pond 207B-South was emptied for relining (MAAS. M.E. Dow CHEMICAL COMPANY. 1970. 
"BUILDING 774 - JUNE. JULY PROGRESS REPORT.' AUGUST 5). Pond 207C was under construction west 
of Pond 207A. The "small south nitrate pond" was leaking and thought to be the cause of  
high nitrate concentrations in North Walnut Creek (FREIBERG, KJ.. DOw CHEMICAL COMPANY. 1970. 
"HEALTH PHYSICS MONTHLY STATUS REPORT - OPnuTIONS GROW TECHNICAL AM) CONSTRUCTION - JUNE 1970." 
hTERNAl. LEITER TO EA. PUTZER, JULY 9). 

August 1970 - A program to eliminate the use of the solar evaporation ponds was initiated and 
submitted to AEC (FREIBERG. KJ.. Dow CHEMICAL COMPANY, 1970. "WTH PHYSICS M O ~ Y  STATUS 

s m E R  9). 
REPORT - OPERATIONS CROUP TXHNICXL AND CONSTRUCnON - AUGUST 1970." -TO EA. m. 

September 1970 - All side walls of Pond 207B-South had been covered with burlap and asphalt (OWEN. 

CREEK." IBTEX TO E.W. BEAN, RFAO. USAEC, APRIL 10). Paving and earthwork at Pond 207C was 
completed. Groundwater was seeping into the sump, and this problem was to be resolved 
prior to sealing the area. Sludge was expected to be removed using liquid from existing 
ponds to create a slurry which could be pumped, rather than direct removal (FREIEERG. KJ.. Dow 

J.B.. DOW CHEMKN. COMPANY. 1974. "HrsrORY OF 207 SOLAR EVAPORATION PONDS AND Nm?F IN W & . T  

CHEaWCAL COMPANY. IWO. "HMLTH PHYSICS MONIHLY STATUS REWRT - OPFRATIONS GROW TECHNICAL AND 
CONSTRUCTION - SEPrEMBER 1970." IhWa b l € R  TO EA. RfinnL DOW CHEMCAL COMPANY. OCTOBER 8). 

December 1970 - Pond 207C was placed in service (OwPC, J.B.. Dow CHEMICAL COMPANY, 1974. "HISTORY OF 

207 S O W  EVAPORATION PONDS AM) NITRATE IN W W  C&.E%" UITER 'To EW. BEAN, RFAO. USAEC. APRIL 
10). 

May 1971 - Test holes wext dug and water samples were taken at the location of Trenches 1 and 2 

WW c~mc." LEITER TO E.W. BUN. RFAO, USAEC, APRIL IO). Sediment samples taken from 207B 
indicated up to 10,000 dpm/g uranium and up to 140,000 dpm/g plutonium (PIL.TINGSRUD, c.w.. 

(OWEN. J.B.. DOW CHEMICAL COMPANY. 1974. "HISTORY OF 207 SOLAR EVAPORATION PONDS AM) NITRATE IN 
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1971. "STATUS REPORT - HEALTH PHYSICS - MAY 1971," I"AL 
LEITER TO W.H. LEE. J ~ E  io). Direct readings indicated 

was planned for the area (FREIBERG, KJ.. Dow CHEMICAL 
25,000 cpm. Work using a bulldozer to remove the silt 

COMPANY. 1971. "HEALTH PHYSKS MOKIHLY STATUS REPORT - 
OPERkTIONS GROUP TECHNICAL AND CONSlRUCIlON - M A Y  1971," 
L " U  h3TE.R TO EA. F'UlZER. JUNE 9). 
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PONDS AND N W T E  IN WALNuf -" LFITER TO E.W. BUN. 
RFAO. transferred USAEC. to APRIL Pond lo). 207A Liquid (RWCWUL collected ImmAnoNAL in Trench 3 1988. was 

'SOLAR EVAPORAllON PONDS CLOSURE PLAN." JULY 1). 

October 1972 - The side walls and bottom of  Pond 207B-South 

-.- 

P-(qfjT;- hM. 
0 

0 

August 1971 - Soaker hoses were installed around the perimeter 
of Ponds 207A and 207C (OWEN, J.B., Dow CHEMICAL COMPANY. 1974. "HISTORY OF 207 SOLAR 

Sludge removal operations were occurring at the evaporation ponds (specific pond not 
indicated) (PILTNGSRUD, C.W, 1971. "STATUS REPORT - H&um PHYsrcs - JULY 1971." ~TEFWAL LEJ?ER TO 

EVAPORATION PONDS AND N W T E  IN WALNUT CREEK," LEITER TO Ew. BUN, U A O ,  USAEC. ApRn. 10). 

J.F. W U I N G .  AUGUST 10). 

October 1971 - All side walls of Ponds 207B-North and Center were covered with Petromat liner and 
a hydraulic sealant. Catch Trenches 1 and 2 were dug (OWEN. J.B.. Dow ~IIEMICAL COMPANY. 1974. 

USAEC. IO). Liquid collected in Trenches 1 and 2 went to Sumps 1 and 2, and then to 
Ponds 207B-North and 207A. respectively (ROCKWELL I"ATIONAL 1988. "SOLAR EVAPORATION 
PONDS CLOSURE PUN." JULY 1). 

"HISTORY OF 207 S O W  EVAPORATION PONDS AND N m T E  IN WALNUT CREEK,' LFI?ER TO E.W. B W .  RFAO. 

November 1971 - Pond 207B-South was being cleaned (Pumm, E.A.. 1971. "S~ATUS REPORT - HEALTH 
PHYSICS OPnuTfONS - OCrOBER 1971." INERNAL L&iTER TO J.F. W-G. NOVEMBER 5). 

December 1971 - Cleaning of Pond 207B-South continued (PILTINGsRuD. c.w., 1972, "STATUS REFORT - 
HEALlH PHYSICS TO OPERATIONS - DECEMBER 1971." hTQtNAL LElTER TO J.F. WILLGING, JANUARY 7). 

May 1972 - Automatic pump controls were installed in Trenches 1 and 2 (OWEN. J.B.. DOW CHEMICAL 
COWANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NmuTE IN WALNVT -" LEITER TO E.W. 
BEAN, RFAO. USAEC. &RE 10). 

January 1973 - The "nitrate capture trenches located on the hillside north of the process waste holding 
ponds'' were in operation. Water from the trenches was being analyzed and returned to the 
ponds. Three trenches existed at this time W. M E  AND D.E. MCHEIS, 1973, "MONTHLY 
ENVIRONMENTAL PROGRESS m R T  - REMOVAL OF NrrruTE FROM SOIL," FEBRUARY?). 
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April 1974 - Trenches 4 and 5 were placed in service ( O m .  J.B.. D O ~  
CHEMICAL COMPANY. 1974. "HISTORY OF 207 SOLAR EvmrUnoN pow 
AND N m T E  IN W & i  CRrnL" TO E.W. B u y .  RFAO. USAEC. 
APRIL IO). Liquid collected in Trench 5 was transferred to 

Trench 3 (Rwcwat I"ATTONAL 1988. "SOCAR EVAPORATION PONDS 
CLOSURE PLAN." JULY 1). 

Trench 4, and liquid collected in Trench 4 was transferred to 

Page 14 Revision Date: September 25, 1992 

April 1973 - Six to ten tons of nitrate leached from the soils north of the evaporation ponds due to 
high Water flows (MAAS. M.E. AND D E  MICHELS. 1973, "M0,"L.y ENVIRONMEMAL PROGRESS REPORT - 
REMOVAL OF NITRATE FROM SO&" MAY?). 

. -- - -... _-- -- 
Q -.. ---. 

i%-OOfJ+ Lm. 0 

May 1973 - The mnch pumps were turned off because of overloading of the evaporation ponds due 
tO rain (MAAS. M.E. AND D.E. MIc3ins,  1973. " M o m Y  ESlONMPTTAL PROGRESS REPORT - REMOVAL OF 
NITRATE FROM SO&" JUNE?). 

September 1973 - The side walls and bottom of Pond 207B-North were relined with Pemmat and a 
hydraulic sealant (OWEN. J.B., Dow CKEMCAL COWAW. 1974. "HISTORY OF 207 SOLAR EVAPORA~ON PONDS 
AND N m W E  IN W m  -" LEITER TO E.W. B U U .  RFAO. USAEC. APRIL IO). 

June 1974 - The Pemmat liner of Pond 207B-North was considered 
to be a problem. Actions were being taken to refine the pond bottom with asphalt concrete 
three inches thick. A pond leakage study was conducted using Rhodamine WT dye O'HOMPSON. 
MA., 1974. "PROGRESS REPORT MR JUNE 1974 - ENVIR0"r .U SCIENCES AND WASTE CONIROL" INTERNAL 
LEIlER TO H.E. B O W .  JULY 12). a 

July 1974 - Trench 6 was placed in service. Liquid collected in the trench was transferred to Pond 
207A (ROCKWELL I " A T T O N M . ,  1988. "SOLAR EVAPORATION PONDS CLOSURE PLAN." JULY 1). bQUlD 
COLLECTED IN THE TREKlI WAS TRANSFERRED TO POND 2MA ("EVAPORATOR NOTES & PONDS RECORD." 1978. 
HANDWRIT"  LOGBOOK. ENTRY OF JULY 8. RW(WEU INTERNATIONAL 1988, "SOLAR EVAPORATTON PONDS 
CLOSURE PLAN,' JULY I). Also completed in July was a study to provide for 100% recycle 3f RFP 
waters. this study recommended the use of the 207A and 207B solar ponds for storage of  
water treated through the reverse osmosis system and for storage of treated sanitary effluent 
awaiting treatment in the reverse osmosis system (ENU"G smm, INC, 1974. AN ENGI"G 

ENERGY COMMISSION. JULY 21). Future activities related to clean-out and relining of the 207B solar 
ponds were partly in support of this water recycle project. Following the publishing of this 
study, once a 207B solar pond was cleaned-out, no further process wastes were placed in the 
ponds. 

STUDY FOR WATER CONTROL AND RECYCLE. PREPARED FOR THE ROCKY FIATS AREA OmCE OF THE U.S. ATOMIC 

September 1974 - An in-depth study including core drilling and soil analysis was initiated. An 
inventory and maps of nitrate deposits were to be prepared (ULEY. c.T.. 1974. "MOKIHLY 
EHVIR0"TAL PROGRESS &PORT." REFORT FOR SEmEMBER 1974. OCTOBER?). 

October 1974 - An inventory of nitrate deposits northeast of the ponds was in progress ( X L U w .  C.T., 
1974. "MOKIHLY ENVIRONMENTAL PROGRESS REPORT." REPORT FOR OcroBER 1974, NOYEMBER?). 

November 1974 - A report of the nitrate inventory in the soil north of the ponds was written WLM. 
C.T.. 1974. 'M0"LY ENvIRONMprrAL PROGRESS REPORT.' REWW FOR NOVEMeER 1974, DECEMBER?). a 
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March 1975 - Low level alpha contamination was detected around the ------ - -- ' 

, perimeter of the solar ponds. it was believed to be caused by 
the operation of the soaker hose system on the berm of Pond 
207A. Soil contamination was also detected on the down- 
wind side of Pond 207A CI~OMPSON. MA.. 1975. "PROGRESS REPORT 

L"AL LEITER TO H.E. BOWMAN. ApRa 10). 
FOR MARCXI 1975 - ENWRONMprrAt SCIENCES AND WASTE CONlROL" 

0 

September 1975 - Cleanout and repair of Pond 207B-North was 
completed (KI-ITINGER, w.D.. R~CKWELL LKIZRNATIONAL 1975. "RADIATION MONITORING - MONTHLY REPORT - 
SEPTEMBER, 1975." bfERNAL &ITER TO EA. FVIZER, RW(WELL I " A T I O N A L ,  m O E E R  10). 

April 1976 - Core samples were taken from the solar ponds for the water recycle project 
(results of the samples were not indicated) (HORNBACHER. D.D.. ROCKWELL I"ATIONAL, 

1976. "ENVIRONMENTAL CONTROL WEEKLY HIGHLIGHTS WEEK ENDING APRIL 9.1976." INTERNAL L€iTER 
TO MA. THOMPSON. RocKwEIl. INTERNATIONAL, APRIL 9). 

September 1976 - (This may have been in Iate August 1976.) An unsuccessful trial run was 
conducted on cleanup of 207B. Contamination was found on and under the liner and in 
nearby soil. It was thought that an environmental enclosure would be necessary for cleanup 
activities (HORNBACHER. D.D.. ROCKWELL ~ A T I O N A L  1976. "ENVIRO"TAL ANALYSIS AND C O ~ O L  

I"ATIONAL, S-ER 3). Air monitoring during solar pond cleanup indicated between 
0.00102 and 0.17136 pCi/m' plutonium concentration (HORNEACWL D.D.. ROCKWELLINTERNATIONAL 
1976. "ENVIRONMENTAL ANALYSIS AND C O ~ O L  WEEKLY HIGHLIGHTS WEEK ENDING Ocroem 8.1976." INTERNAL 

WEEKLY HIGHLIGHTS WEEK ENDING SEmEMBER 3.1976." I " M ,  LElTER TO MA. THOMPSON. ROCKWELL 

L I T E R  TO ENVIRONMwTAt SCENCES. OCTOBER 8). 

October 1976 - Eleven core samples were taken from the solar pond area in preparation for the 
revese osmosis holding ponds (HORNBACHER, D.D.. R ~ W E L L  ~"ATIONAL, 1976. "ENVIRONMENTAL 

ENVIRO"~AL SCIENCES. O ~ ~ O B E R  22). Fifteen soil samples were also taken during the month to 
determine contamination levels (HORNBACHER, D.D., ROCK- I"ATIONAL, 1976. 'ENVIROMHPCTAL 

EVVIRONMEKTAL ScwCEs, m o e m  29). Air samples taken during solar pond cleanup during the 
first half of the month indicated plutonium concentrations ranging from 0.00395 to 0.86791 
pCi/m3 (HORNBACHER, D.D.. ROCKWELL I"AI'lONAL, 1976. - E N V I R O ~ A L  ANALYSIS AND CONTROL 

ANALYSIS AND CONTROL WEEKLY HIGI-UXHTS WEEK ENDING m B E R  22. 1976," hl€RNAL LEITER TO 

ANALYSIS AND C O m O L  WEEICLY HIGHUGHTS WEEK ENDING OCTOBER 29, 1976," hTERNAL LEITER TO 

WEEKLY HIGHLI- WEEK ENDING NOVEMBER 5. 1976." I"AL LRTER TO M.V. WERKEMA. RoacwEu. 
I"ATI0N.U. NOVEMBER 5). 

November 1976 - A "crash program" of sampling and direct counting was initiated, providing aid for 
the completion of the design criteria for the project The program consisted of coring through 
the liner and augering into the deeper soil (HORNBA- D.D., RO~CWELL ~"ATIONAL. 1976. 
"ENVIR0"TAL ANALYSIS AM) COKlROL WEEKLY HIGHLIGHTS WEEK ENDING NOVEMBER 5.1976,' 
LEITER 'TD M.V. WERKEhU. RocrcweL INIERNATIONAL NOVEMBER 5). 

February 1977 - The liner of 207B-North was damaged by high winds, resulting in increased airborne 
total long-lived alpha concentrations. Water was put in the pond to keep the liner in place 
(HORNBACHER. D.D, ROCKWEU I"ATION& 1977. 'ENVIRONMENTAL ANALYSIS AND CONIRoL W E ~ L Y  

FESRUARY 4). The southeast perimeter of 207C was sandbagged to prevent spillage due to high 
winds. The liner of 207B-North was weighted down with steel pallets to prevent floatation 

H I G H U W  WEEK ENDING FEBRUARY 4,1977," LhmRNAL I J T T 5 t  'ID M.V. WERKEMA. ROCKWELL I"ATIONAL. 
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(HORNE~ACHER. D.D.. R w < w a ~  LW-ERNAIONAL. 1977, ‘ E W O ~ A L  ANALYSIS AND C O ~ O L  WEEKLY 
“ L I G H T S  WEEK E “ G  FEBRUARY 18. 1977.“ I ” A L  LETIER TO M.V. WERKEMA. RoacwaL 
I”ATI0NG FEERUARY 18; HORNBACHER, D.D.. ROCK- I“ATION& 1977. “ENMRo-a ANALYSIS 
AND CONIROL WEEKLY HIGHLIGHTS WEnC &DING FEBRUARY 25.1977.” m A L  LEITER TO M.V. WQKEMA. 
RoCXWELL I”ATI0NG FEBRUARY 25). 

March 1977 - A recommendation for disposal of 50 liters o f  toluene containing 20 microcuries of  
tritium into Pond 207A was made ( H O R N B A ~ .  D.D.. ROCKWELL INITXVATIONAL. 1977. 

WRUCEMA. ROCKWELL I”ATIONAL. ApRn. 1). 
“ ~ O ~ A L ~ A L Y S I S  AND CONTROL HEXLIGHlT -WEEK ENDING APRIL 1.1977,“ I ” A L  LETTER TO M.V. 

June 1977 - Gravel removal at the solar pond area began (This may have begun in late May 1977.) 
Survey of the area during removal operations indicated a high reading of 15,000 cpm 
(HoRNBA~~~.  D.D.. RWCWEIl. I”ATION& 1977. “ W o r n &  ANALYSE AND C O ~ O L  W ~ Y  

3). A map indicating contamination levels in the vicinity of the solar ponds was prepared 
(HORNBA-. D.D.. ROCKWELL LMERNATIONU. 1977. “EUvIR0rn.u ANALYSB AND CONIROL W ~ Y  

JUNE io). Soil removal operations were conducted in the 910 storage yard and along the fence 
between the solar ponds and the yard using a portable building for manual removal, or a front 
end loader with a dust suppressant. Air sampling during the activities indicated 0.005 to 
approximately 0.3 pCi/m’. Consuuction of the revene osmosis building began during this 
month (HORNBACHER, D.D.. ROCKWELL I”ATIONAL 1977. “ENVIRONMENTAL ANALYSLS AND COMROL 
WEEKLY HIGHLIGHTS WmC ENDING J W  24. 1977,” I“& LEIlER TO M.V. WERKEMA. RoacwEu. 
I”ATION& JUNE 24). 

HIGHLIGHTS WEM ENDING JUNE 3.1977.” L E ~ R  TO M.V. WERKEMA. Roar- L~RNATIONAL JUNE 

HICHUGHTS WEM €WING JUNE 10.1977.“ I N E R X U  LElTER TO M.V. WERICEMA, RoacwELt I”ATIONAL, 

July 1977 - Soil was removed from an area south of Pond 207A using a road grader and front end 
loader (HORNBA~W, D.D, R o a r w ~ z ~  I”ATIONAL, 1977. ’ENvIRom& ANALYSIS AND COMROL 

WERNATIONAL, JULY 29). 
WEMLY HIGHLIGHTS WEEK ENDING JULY 29. 1977.“ m a  LEI?FR TO M.V. W W M .  ROCXWEIl, 

August 1977 - Activities at Pond 207B-South included water removal, cleaning, and sludge removal. 
The pallets which had been placed at Pond 207B-North were removed, and cleaning also 
began at the pond (AUIHOR UNKNOW, 1977?, “Porn CLEAN-UP OPERATIONS,” CHRONOUX~V OF Porn CLEAN- 
UP AcrrvmEs FROM AUGUsT 17.1977 TO SEPIEMBW 2, 1977. DATE UNKNOWN). 

September 1977 - (This may have been in late August.) An increase in airborne alpha activity was 
reported during soil removal activities at the solar ponds (HORNBACHER D.D., RO~CWEIL 

2.1977.‘ Lmm TO M.V. WERKEMA. ROCK- I”ATIONAL SE~EMBER 2). Air monitoring 
on September 19 indicated 0.095 pCi/m’ total long-lived alpha (HORNBACHER, D.D., ROCKWELL 

23.1977,” W m u w  LETTER TO M.V. W-. ROCKWEU I”ATIONAL, S-m 23). Near the end 
of the month, air sampling results exceeded the shutdown action level. Cleanup of 2078- 
North was completed (HORNBACWL D.D.. R o c ~ w  INTERNAIIOW 1977, “ m o m &  w ~ s r s  

R o a c w ~ ~ ~  I”ATIONAL, SE~EEWER 30). The water and liner were removed from Pond 207B- 
North, and cleaning of the pond continued ( A ~ R  UNKNOWN. 19777, “Porn --UP OPERATIONS.“ 

October 1977 - The highest total long-lived alpha concentration since cleanup activities began, 0.95 1 
pCi/m’. was measured near a shipping box which was being loaded with soil (HORN~ACSR, D.D., 

hT”ATIONAL, 1977, ‘EWlR0”rALANALYSIS AND COMROL WEEKLY HIGHLIGwrS WEEK ENDING SEmEhfBER 

h T ” A T I 0 N A L .  1977. .Ef’4VIRO”rALANALYSIS AND CONIROL WEEKLY “ L I G W I S  WEEK ENDING SEmEMBER 

AND CONTROL WEEKLY HIIIGHLIGHTS W W  ENDING SEmE.HBER 30. 1977.” L i X E R  TO M.V. WERKEMA. 

CHRONOWGY OF POND CLEAN-UP ACrMTIES FROM AUGUST 17.1977 TO SEPrEMEnt 2.1977, DATE UNKNOWN). 
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OCTOBER 7. 1977," L ~ A L  LEITER TO M.V. WERKEMA. RCCKWELL INTERNATXONM, OCTOBER 7). Removal 
of soil between Ponds 207A and 207B was completed. Removal of soil south of 207B began 

OCTOBER 17). High results during air monitoring were again a problem. Sprinkling over a 
longer period of time, rather than flooding the area, was recommended, as well as the use of 
Coherex stabilizer (HORNBACHER, D.D.. Rocxwnr. I"A-IIONAL. 1977. "ENVIRONMENTAL ANALYSIS A,D 

ROCKWELL hTEWATIONAL. 197. " E W O - A L  ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING 

(HORNBACHER. D.D.. RO<XWELL L ~ A T I O N A L .  1977, " E ~ O W A L  ANALYSIS AND CONTROL W-Y 
HIGHLIGHTS W W  ENDING OCrOBER 17.1977," LETlER 'K) M.V. WERKEMA. R a m  INIZRNAT~ONAL. 

CONTROL WEEKLY HIGHLIGHTS WEEK ENDING OCTOBER 21. 1977." I " A L  LElTER TO M.V. WERKEM, 
R o a c w a L  I"ATION& OCTOBER 21). 

March 1978 - Alternate uses of water from the reverse osmosis building and sewage treatment plant 
were being considered. A proposal for a new pond on the west side of the plant was rejected. 
The use of spray inigation was being evaluated (HORNBACHER. D.D.. ROCKWELL MERNATIONAL 1978, 
"ENVTRONMEKTAL ANALYSIS AND CONTROL WEEKLY " L I G w r S  WEEK ENDNG MARCH 23. 1978." m A L  
LETTER To M.V. WERKE-W, ROCKWELL I"AITONAL MARCH 23). 

May 1978 - Asphalt from Pond 207B was being removed and boxed. High airborne total long-Lived 
alpha activity was an ongoing problem (HORNBACKER, D.D., ROCKWELL IKCERNATIONAL 1978, 
" E . . O " r A L  ANALYSIS AND CONTROL WEEKLY " I l G H T S  WEEK ENDING hfAY 26.1978." I " A L  LEll€R 
TO M.V. WERICEMA. RoacwEsL LNITRNA-IIONAL h h Y  26). 

July 1978 - Residual uranium and americium were found in the equalizer between Ponds 207B-Center 
and 207B-South. The line was cleaned with acid (HORNBACHER. D.D.. ROCKWELL I"ATIONAL. 

L m  TO M.V. W m .  R a w  I"ERNATIONAL JULY 28). 
1978. " E N v ( R 0 " M L  ANALYSIS AND CONTROL WEnCLY HXGWUGHTS WEEK ENDING JULY 28,1978." I"AL 

August 1978 - Lining of Pond 207B-South was near completion (HORNBACHER, D.D.. ROCKWEU 

I~TERNATIoNAL 1978. " E . W O " r A L  ANALYSIS AND CONIXOL WEEKLY 
4. 1978." I " A L  

WEEI( ENDING AUGUSr 
M.V. WERICEMA. ROCKWELL I"ATIONAL. AUGUST 4). 

January 1979 - Plutonium values of 5.8 to 12.6 pCi/l wece detected in Pond 207B-North. This was 
due to the transfer of sodium hydroxide spillwater from Pond B-1 to Pond 207B-Nonh 

JANUARY 19). 

(BARKER. CJ, ROCKWEU I N " A T I O N &  1979. "HIGHLIGKIS FOR WEEK ENDfNG JANUARY 19. 1979 
ENVIR0"rAL ANALYSIS AND CONTROL" -AL I€llER M M.V. wERKEhi& R O M W  m A T l O N A L .  

April 1979 - Release of the caustic spill water in Pond 207B-North into Pond B-2 and A-2 began 

E"MENTAL ANALYSIS AND CONIROL" I"& IJTIER TO M.V. WERKEMA. ROCKWELL INTERNATIONAL, 
APRIL 27). Plans to run the spill water through the reverse osmosis plant or process it through 
the sewage treatment plant were not implemented. 

( H 0 R " E R .  D.D.. ROCKWELL INTERNATIONAL 1979. "HlGHLlGKIs FOR WEEK ENDING APRIL 27. 1979 

May 1980 - Water bubbles appeared under the liner of Pond 207B-South (HORNBACHER, D.D.. ROCKWELL 

LElTER TO TR. CRITES. ROCKWELL I"A-IIONAL my 16). The pond had been used for storage of 
sanita~~ water prior to reverse osmosis Vestment, but was drained and cleaned for storage of 
reverse osmosis treated water for use in the plant's cooling towers. A survey of the liner 
indicated no smear count, but 50,000 to 500,000 cpm on the west side wall behind the liner, 
possibly resulting from leakage from Pond 207A. The discovery of leakage delayed approval 
of use of the water in the plant's cooling towels for fear of contamination (HORNBACHER. D.D.. 

hTERNAllONAL. 1980. "ENVIR0"rAL ANALYSIS W W L Y  H"E WEEK ENDING M A Y  16.1980." 
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RCCKWFLL I"ATI0NAL 1980. ' ~ W O N M E T s T A L  ANALYSIS wEEKL.Y HIGHLIGKIS W W  €!WING MAY 30.1980." 
LWAL LEITER TO TR. OUIES.  ROCK^ LWERNATIONAL., MAY 30). 

June 1980 - The source of activity beneath the liner on the west wall o f  Pond 207B-South was 
determined to be americium (HORNBACHER, D.D.. ROCKWELL L~ATIONAL., 1980, "EWLRONMENTAL 
ANALYSIS WEEKLY HIGIUlGIKS WEEK €NDNG JUNE 6, 1980," L"AL 
I " A T I O N &  JUNE 6). 

TO T.R. CIUTES. ROCKWELL 

July 1980 - Salts on the side walls of Pond 207A. resulting fiom evaporation, had a count of 50,000 
cpm (HORNBACHER D.D., ROQ<W~L INTERNATIONAL 1980, "ENWRONMEN~AL ANALYSIS WEEKLY HIGHLIGHTS 
WEEK ENDING AUGUST 1.1980," I " A L  LETTER TO TR. m S .  RW(WEIL I"ATI0NAL A U G U n  1). 

September 1980 - Cleanout of Pond 207B-Center began with removal of  sand, sludge, tar and debris. 
Sludge was moved to the northwest comer of the pond for transfer to Pond 207A. Air 
monitoring prior to the start of cleanup activities indicated 0.06 pCi/m3 total long-lived alpha 
(HORNBACHER, D.D., ROCKWELL I"ATIONAL. 1980. " E X V I R O ~ A L  ANALYSIS WEEKLY HIWGHIS W w  
ENDING SEPIEMBER 12.1980," L~ERNAL L m  TO T.R. Cwrrs. R o a < w ~ u .  I"ATIONAL SEPTEMBER 12). 

April 1981 - The french drain system, located on the hillside nonh o f  the ponds, was placed in 
service. The 6 venches and 2 sumps were taken out of service. Liquid collected in the drain 
system would go to the Interceptor Trench Pump House (ITPH) and then be transferred to 
Pond 207B-North. Periodically, the liquid would be transferred from Pond 207B-North to 
Ponds 207B-Center and South ~OCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION PONDS CLOSURE 
PLAN." JULY 1). 

July 1981 - Isolated spots of contaminated soil were removed from the berm east of the 207 ponds 
by hand digging. Soil removal on the east side of the berm was complete. The north side 
of the berm would be worked on next (HORNEACE~L D.D.. RCCKWELL ~ " A T I O N A L  1981, 
"ENVIRONMEKTU ANALYSIS WEEKLY " L I G H T S  WEEK EWNG JULY 24. 1981." ~ A L  &ITER TO T.R. 
CRITES. ROCKWELL WERN.UION& JULY 24). 

November 1981 - Approximately 1,OOO gallons of sewage sludge slurry from the digester and aerator 
were placed in Pond 2WA after a tank truck spilled the material on the ground near the pond. 
The sewage was pumped from the ground into the pond ( H O R N B A ~ ~ ~ L  D.D.. RWCWELL 
I"ATIONAL. 1981. "ENVIRONME%TAL ANALYSIS WEEKLY "LIm WEEK ENDING NOVEMBER 25. 1981.' 
I " A L  LElTER TO T.R. m. ROCKWELL I"ERNATIONAL NOEMBER 30). 

January 1982 - A potential nitrate runoff problem resulting from the hillside seepage below the solar 
ponds was of concern. Plans were made to construct a collection trench and sump at the base 
of the hill (HORNBACHER. D.D., ROCKW~L INTERNATIONAL. 1982, "ENVIRONMENTAL ANALYSIS WEEKLY 

JANUARY 8). 
WEEK ENDING JANUARY 8.1982' IEmRNAL LR?ER TO T.R. Cwm. RocKweL I"ATIONAL, 

February 1982 - Plans were made to pump high-nitrate water from Pond A-3 to Pond 207B 
(HOWAQ~ER, D.D., RoarwaL I " A ~ o N A L  1982. "Ewmo"UL ANALYSIS WEEKLY HIGHuGKls W w  
ENDING FEBRUARY 19.1982." I " A L  LETTER TO TR. CRlES. RW<WEIl. I"ATIONAL FEBRUARY 19). 

April 1982 - @is may have occurred in late February.) Construction activities to expand the nitrate 
collection system on the south side of the PSZ patrol road began (HORNBA- D.D.. R w r w ~ u .  
I"ATIONAL, 1982. "ENVIRONMENTAL ANALYSIS WEEKLY KrctHLlcwrs WEEK ENDNG APRIL 2.1982." I"AL 
b-m to TR. c m .  ~oacwe~ INTERNATIONAL APRIL 2). Spraying of water from 207B-North was 

0 
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conducted at a rate of approximately 89,445 gallons per acre (HORNBACHEILMS GALLONS PER ACRE. 

ENDING AFWL 23. 1982." I"AL Lm-m TO T.R. m s .  ROCKWELL I"ATIONAL, APRIL 23). Note: the 
area where this spraying was taking place is now known as the West Spray Field, Operable 
Unit 11. Water for application to the West Spray Field was removed from Solar Ponds 207B- 
Center and 207B-North. During the time of West Spray Field Operation, Solar Pond 207B- 
Center contained treated sanitary effluent, whle Solar Pond 207B-North contained water 
collected in the ITPH system (ADVANCED sa~sas. LUC.. 1991. "SOLAR POND IKIFRCEITOR TRENCH SYSTEM 

S ~ Y .  PREPARED FOR EG&G ROCKY RATS, Luc.. JAWARY 8). 

(HORMIACXR. D.D.. ROCKWELL LVERNATIONAL. 1982. "ENVIRONMENTAL ANALYSIS WEEKLY HIGmGKfS W!ZK 

GROUNDWATER hfANAGEhEP4T STUDY. ROCKY h T S  PIANT." TASK 7 OF THE ziZROaFFSrI€ WATER-DISCHARGE 

May 1982 - The new nitrate collection system near the northeast 
security road was reported to be operating properly 
(HORNBACHER. D.D.. ROCKWELL I"AIIONAL. 1982. 'E.WRO,XMEN~AL 

LEITER TO T.R. C m .  ROCKWELL I"ATIONA& .MAY 7). 

July 1982 - Nitrate concentrations in the solar ponds were as 
follows: 3 10 mgA for Pond 207B-North on July 6; 158 mu 
for 207B-North on July 12; and 250 mgA for 207B-Center 
on July 12 (HOWACHER. D.D., RO~CWELL L'C~-ERP~'ATIONAL, 1982. " E N V I R O ~ A L  ANALYSIS WEEKLY 

16). The valve between 207B-North and Center was repaired to prevent the accidental 
spraying of water from 207B-North (HORNBACHER, D.D.. R~CKWELL INTERNATIONAL, 1982. 

C m s .  R O C K W E L ~  I"ATIONAL JULY 23). 

ANALYSIS w€EKLY " U G H T S  WEEK ENDKG MAY 7. 1982.' hTERNAL 

HIGHLlGm WEEK ENDING JULY 16.1982," LYnRNAL LEnzR TO T.R. CRITES, RoCKWELL LMERNATIONAL. JULY 

"ENVIR0"rAL ANALYSIS WEEKLY HIGHLIGHTS WEEX E " G  JULY 23. 1982" J"AL L€l'lER TO T.R. 

November 1985 - Use of the West Spray Field ended (ADVAN- SCIENCES, mc.. iwi, "SOLAR POND 
INIERCEPTOR TRE" SYSTEM GROUNDWATER h%4NAGEMPrr STUDY. RWCY FLATS PUNT." TASK 7 OF THE ZERO- 
OFFSITE WATER-DISCHARGE STUDY, PREPARED MR EG&G ROCKY Fun. INC.. JANUARY 8). 

October 1986 - Construction of the new pondcreting building was 
complete (ROCKWELL INTERNATIONAL, 1988. "SOLAR EVAPORATION 
PONDS CLOSURE PLAN." JULY 1). 

May 1988 - First spill of pondcrete occurred. This spill occurred on 
the 904 Pad (ROCKY RATS PUNT, 1988, "RCRA CO~~NGENCY FUN 
IMPLEMENTATION REIQRT No. 88-001. R ~ Y  FLATS W. EPA ID 
NUMBER co 7890010526," JUNE 7). Other spills of pondcrete 
occurred after this first spill. 

June/July 1988 - Last pmcess waste sludge and water removed fmm Solar Pond 207A ( B w .  FJ.. 
RW(WELL I"ATION& CORWRATION. 1988. 
23; ROCKWELL INTERNATIONAL. 1988, "SOLAR EVAPORATION PONDS CLOSURE PIAN," JULY 1). 

MEMORANDUM FROM FJ. B W  TO G. HRvrrr, JUNE 

August 1989 - The Solar Pond's Interceptor Trench Cenval Collection Sump Pit overflowed. The 
water which flowed out of the pit was not recovered, and the water that remained in the pit 
was pumped to Pond 207B-North. The amount of liquid released to the environment was 
UnknOWn (U.S. DEPARTMPFf OF ENERGY. 1989. "RCRA CONTINGENCY PLAN IMPLEEM~~~ATIoN REPORT NO. 89- 
012." DATE UNKNOWN). 



Draft 
Solar Pond History Timeline 
Page 20 Revision Date: September 25, 1992 

March 1990 - Levels o f  established freeboard were exceeded in the 207B Ponds. These levels were 
set to prevent ovexflow caused by high winds. No release to the environment occurred. To 
lower the water level in the 207B Ponds, transfer o f  approximately 1.3 million gallons was 
made to Pond 207A. The excess water in Pond 207A was then to be transferred to Building 
374 for evaporation (u.s. DEPART MEN^ OF ENERGY. 1990. "RCRA CONITNGFNCY PLAV MPLEMEKTATION 

REPORT No. 90-003." DATE UNKNOWN). 

September 1990 - Some seepage, which was not collected by the ITPH because of  soil blocking the 
gravel and disallowing collection of the material, flowed over the eastern extension o f  the 
ITPH (EGCG ROCKY FLATS. 1991. "SOLAR PONDS INTERCEFTOR TRENCH SYSTEM GROUNDWATER MA~VAGEMW~ 

STUDY RoCKY RATS PLANT Sm." JANUARY 15). 

September 1992 - Only limited quantities o f  water and sediments are present in Pond 207A, all other 
ponds have considerable quantities of water present. 

Note: Add in information regarding SEP LM/IRA Activities 
End 1989/begin o f  1990 - construction of sprung suuctutes 



APPENDIX D 

EG&G FORMS 



US. DEPARTMENT OF ENERGY ROCKY FLATS KANT FORM F03A 
Page 1 of 2 

EQUIPMENT DECONTAMINATION/WAsH CHECKLIST AND RECORD 

I. General Information completed by 
Name Date Phone No. 

NOTE: Sedions I and II wiU be completed by the same individual. 

Equipment Manufacturer, Model and Common Name: 
Equipment Owner: 
Name and Phone Number of Person Responsible for the Equipment: 
Serial Number/Equipment Identification Number: 
Delivered to Decontamination Station by 

Initial contaminate characterization of work area: (check one) 
Not potentially contamhated 
Potentially contarmna * ted 

II. AdivityKistory 

Where was equipment used? 
What was equipment used for? 
Types and volumes of water generated: (check as appropriate) 

putge Gallons 
Development Gallons - Dtcon/Wash Gallons 
Rinse Gallons 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F03A 
Pape 2 of 2 - e EQUIPMENT DECONTAMINATION/WASH CHECKLIST AND RECORD 

III. Adions At Central Decontamination Station 

Yes 

e 

No 

The equipment was washed under the provisions of SOP No. 
FO3, Gewal Equipment Decontamination 

Personnel tkmntambtion Station edablished as described in 
the applicable site-specific health and safety plan 

Personal protective equipment (PPE) selected based upon 
work area PPE level 

Specify PPE level utilized: 
Level B Level C LevelD 

PPE inspected prior to donning 

Wind direction checked prior to using pressurized spray (Circle 
the direction the wind was blowing &om) 
N NE E SE S SW W NW 

Was particular attention devoted to equipment parts that 
contacted potentially contamhated medium? 

Was personal decon taminption completed as desa-hd in the 
applicable site-specific health and safety plan? 



USDEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FOSA 

Manufacturer 
and Model No. 

FIELD MONITORING RESULTS OF CU'ITINGS OR CORE 

Serial Probe Probe Calibration Background Units 
Number Type Serial No. Due Date Reading (cpm) . 

1. Project Location: Site Number: Date: 

2. CHECK HISTORICAL, CHARACTERIZATION 

Depth 
Interval 
(feet) 

Not Potentially Contaminated RAD Hazardous Mixed 

Time OVD* Ludlum* Ludlum* Piez. Associated Smear No. 
Mod. 12-lA Mod. 31 Sample 

(PPm) (CPm) ( C P 4  (mg/m3) Numbers 

3. EQUIPMENT INFORMATION AND BACKGROUND MEASUREMENTS 

Subcontractor: 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

Depth 
Interval 
(feet) 

FOAM CONTINUED 

Time O W *  Ludlum* Ludlum* Piez. Associated 
Mod. 12-lA Mod. 31 Sample 

(PPm) (CP4 ( C P 4  (mg/m3> Numbers 

FIELD MONITORING RESULTS 

1. Project Location: Site Number: Date: 

0 4. SAMPLE MEASUREMENTS (Continued) 

Completed By: 
Pnat Name Sllpvlurr 

Subcontractor: 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FOSB (REV21 

VERIFICATION OF ORGANIC VAPOR MONITORING RESULTS 

1. Project Name & Number: 

Date: Site Number: 

2. Historical Characterization (check one): 

- Not potentially contaminated - Low-Level RAD 

3. Prework/Background Organic Vapor Monitoring Results 

Instrument Used: Serial No. 

(Numeric Value): (Units, Le., ppm): 

Time 

- Hazardous - Mixed 

First First Second Second 

Depth Reading Check Reading Check Reading 
Initial Background Verification Background Verification 

(Ft) (PP@ ( P P 4  ( P P 4  (PPW (PP@ 

4. Verification Measurements 

5. If either of the verification measurements are above the preceding background measurement, the initial 
measurement has been verified. 

Completed By: 
Print Name Signature Date 

Subcontractor: 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

Drum Number 
With Sub. ID 

FORM F O E  (REV. 2) 

Highest Environmental Monitoring Results 
Depth Interval Drum 

Radioisotopes Organics 
( c p 4  (PPm) 

Contents (Ft) 

RECORD OF DRILLING FLUIDS AND CUTTINGS 
(ONE FORM PER DRILLING LOCATION) 

1. Project Name & Number: 

Date of Activities: I Site Number: 
Initiated Comple ted 

2. Contaminant classes assumed to be present (check one) 

Low-Level RAD Substances 
Mixed Substances 

Hazardous Substances 
Not Potentially Contaminated 

3. Unanticipated contaminant classes found 

No Yes (check as appropriate) 

Low-Level RAD Substances Hazardous Substances Mixed 
Substances 

Drum and Environmental Monitoring Information 

Organic Vapors: (Instrument Used) 

Radioisotopes: (Instrument Used) 

4. 

1 1 I I 

I I 
Completed By 

Print Name Signature Date 

0 Subcontractor: 



U S .  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.16A (REV. 2) 

RESULTS OF RADIOLOGICAL MEASUREMENTS IN THE FIELD 

Project Name: 

Date: Site Number: 

Snow Cover Present (Y/N): Work Surface Wet (Y/N): 

1. Instruments Used and Background Readings 

2. Prework Monitoring Results (Ludlum 12) 

cpm at Point of Intrusive Activity Highest Measured cpm 

3. Sample Monitoring: Intervals Monitored and Associated Samples 

Depth Interval (Ft) Highest Level Noted (cpm) Associated Samole Numbers 

Completed By  

Subcontractor: 

P n n ~  Nlmc s w *  Due 

(401191oooD3.910) (FO16REVI) (04/30/92) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F0.16B (REV. 2) 

RESULTS OF RADIOLOGICAL MEASUREMENTS IN THE FIELD 

Manufacturer Serial Probe Probe Calibration Background 
and Model No. Number Type Serial No. Due Date Reading (cpm) 

Project Name: 

Date: Site Number: 

Snow Cover Present (Y/N): 

2. PPE Monitoring 

PPE monitoring not required. Work area was characterized as uncontaminated and field 
radiological screening as work progressed did not indicate the presence of potential 
contamination. 

If PPE monitoring required complete the following table 

Completed By 

Subcontractor: 

Pnnt Name Slgnuum I)ue 

(401191Mx193-910) (FOl6REV.2) (04/30/92) 



APPENDIX E 

SUMMARY OF LIQUID, SLUDGE, AND SOIL DATA 
FROM OPERABLE UNIT 4 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Manual :2 1 100-WP-OU4 .O 1 
Section: 3 ,  Rev. 0 

Page: 65 o f  100 

TABLE 2.7 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

RFPawb. r I0/06/92 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Calcium 

Cerium 

Manual:2 1 100-WP-OU4.01 
Section: 3, Rev. 0 

Page: 66 of 100 

PPm 

ppm 

~ 

TABLE 2.7 

ND 

NA 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

60.4 19600-5oooO NA 

NA NA NA 

Uranium pCi/l 0.7-26000 ND NA NA 

I pci/l  I 240-3000 I NA I NA I NA Tritium 

Tritium I pCi/g I NA NA 1300-12000 NA I 
Gross Alpha pCi/l 32-8oooO 300 NA NA 

Gross Alpha P C v g  NA NA NA 5100 
~ 

Gross Beta pCi/l 2-40000 930 NA NA 

Gross Beta PCvg NA NA NA 1400 

MISCELLANEOUS TESTS 

Alkalinity, Total PPm 
Conductivity @ 25C uMHOs 

P H  
METALS 

I 

Aluminum I ppm 

Antimony PPm 
Arsenic 

Barium PPm 

Beryllium PPm 
Bismuth 

Boron 

Cadmium 

Cesium I DDm 

NA I 110 I NA I NA 

NA 8800 NA NA 

127000-127000 7600 NA NA 

NA 67.8 NA NA 

NA 23 NA NA 

8.3-11 9.9 9.5 NA 

2.31-2.64 I ND I 11OOo-11900 I NA 

NA ND NA NA 

0.015-0.015 ND ND NA 

ND NA ND NA 

ND-0.1 NA 309- 1570 NA 

NA ND NA NA 

NA 1.26 NA NA 

0.070-0.150 I ND I 1110-10500 I NA 

NA I NA I NA I NA 

RFPawb. r 10/06/92 



Final Phase I RFI/RI Manual :2 1 100-WP-OU4.0 1 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 67 of 100 

TABLE 2.7 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Tellurium PPm NA NA NA NA 

Thallium PPm NA ND NA NA 

Thorium PPm NA NA NA NA 

RFPawb. r I0/06/92 



Final Phase I RFURI Manual:2 1 100-WP-OU4.01 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 68 of 100 

TABLE 2.7 

Compound 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

207A Liquid 207A Sludge 

Units 1984-1988 1991 1984-1988 1991 
Range Composite Range Composite 

I 

Acetone PPb 100-260 3.0 5-4680 NA 

Methylene Chloride PPb ND 5.0 ND NA 

Tetrachloroethene PPb ND ND ND-1200 NA 

SEMIVOLATILE 

Acenaphthene 

Bis(Zethylhexy1) phthalate 

4-Chlor o-3-methylphenol 

2-Chlorophenol 

1,4-Dichlorobenzene 

2,4-Dinitrotoluene 

Di-n-butyl phthalate 

Fluoranthene 

N-Nitroso-di-propylamine 

Phenol 

Phenols, Total 

Pyrene 

1,2,4-Trichlorobenzene 

PPb NA ND NA NA 

ppb NA ND ND-14900 NA 

NA ND NA NA 

ppbl NA ND NA NA 

PPb NA ND NA NA 

PPb NA ND NA NA 

PPb NA ND ND-590 NA 

PPb NA ND 16 1- 1680 NA 

ppb NA ND NA NA 

PPb NA ND NA NA 

PPb 13-35 NA ND-3300 NA 

PPb NA ND NA NA 

ppb NA ND NA NA 

PPb 

~~~ ~ ~ 

PESTICIDES/PCBs 

Atrazine I PPb I NA I 3.5 I NA I NA 

RFPawb.r 10/06/92 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Diazinon PPb NA ND NA NA 
Simazine PPb NA ND NA NA - 

Manual :2 1 100-WP-OU4.0 1 
Section: 3, Rev. 0 

Page: 69 of 100 

TABLE 2.7 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water 

NA -- Not Analyzed 
ND -- Not Detected 

RFPawb. r 10/06/92 



Final Phase I RFI/RI Manual:2 1100-WP-OU4.01 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 70 of 100 

Uranium -238 

Uranium -238 

TABLE 2.8 

pCi/l 31 - 33 26 NA NA 
pCi/g NA NA NA 8.4 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

RFPawb. r 10/06/92 



e Final Phase I RFI/RI Manual:21100-WP-OU4.01 
Work Plan for Operable Section: 3 ,  Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 71 of 100 

TABLE 2.8 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Uranium NA ND NA ND 
~ ~ ~ ~ ~~ ~ ~~ 

Tritium pCi/l 1200 - 1300 NA NA NA I 
Tritium I pCi/g I NA NA I NA NA 

1- 
~~ ~ ~ 

Gross Alpha pCi/l 13 - 323 59 NA I I 
Gross Alpha I P W g  I NA NA I NA 33 
Gross Beta pCi/l 5 - 2 0 0  110 NA I 
Gross Beta I P c v g  I NA I NA I NA I 46 
MISCELLANEOUS TESTS 

Alkalinity, Total PPm NA 75 NA 290 

Conductivity @ 25C uMHOs NA 3380 NA 589 

Total Dissolved Solids PPm NA 3200 NA NA 

Total Organic Carbon PPm NA 7.6 NA 11OOo 

PH PPm 7.5 - 9.6 8.5 NA 7.3 

Total Suspended Solids % NA 18 NA 26 

METALS 

Cerium PPm ND NA 

Cesium PPm ND NA NA NA 

RFPawb.r 10/06/92 



Final Phase I RFI/RI Manual :2 1 100-WP-OU4.0 1 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evauoration Ponds Page: 72 of 100 

Cobalt 

Chromium, Total 

TABLE 2.8 

PPm ND NA NA NA 
PPm ND ND NA 33 

t 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Copper PPm 

Germanium PPm 

Iron PPm 

Lead PPm 

Lithium PPm 

Magnesium PPm 

Manganese PPm 

ND ND NA ND 
ND NA NA NA 

ND - 0.29 ND NA 4530 

ND - 0.004 ND NA 12 

0.37 - 6 0.332 NA ND 
66 - 120 79.3 N A  4670 

ND - 0.015 I ND I NA I 80 

RFPawb. r I0/06/92 



Final Phase I RFI/RI Manual:2 1 100-WP-OU4.0 1 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 73 of 100 

TABLE 2.8 

L 

Acetone 1 PPb I ND I ND NA ND 
1 I 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Acenaphthene 

Bis(2-ethyl hexyl) phthal- 
ate 

4-Chloro-3-methylphenol 

2-Chlorophenol 

1,4-Dichlorobenzene 

2,CDinitrotoluene 

Tin PPm ND ND NA ND 

Titanium PPm ND NA NA NA 

Tungsten PPm ND NA NA NA 

Vanadium PPm ND NA NA NA 

Zirconium PPm ND NA NA NA 

Zinc PPm ND - 0.022 0.048 NA 101 

PPb NA ND NA 4500 

ppb NA ND NA NA 

PPb NA ND NA 7900 

PPb NA ND NA 7700 

PPb NA ND NA 4Ooo 

PPb NA ND NA 3500 

I VOLATILE ORGANICS I 

I Methylene Chloride I ppb I 19-71 I ND I NA I ND I 
I Tetrachloroethene I PPb I ND ND I NA I ND 

~ ~~ 

SEMIVOLATILE 

RFPawb.r 10/06/92 



Final Phase I RFI/RI Manual:2 1100-WP-OU4.01 e Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 74 of 100 

TABLE 2.8 

Atrazine I PPb I NA 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

1.1 NA ND 

Diazinon 

S irn azine 

~ ~~ 

PPb NA ND NA ND 

PPb NA ND NA ND 

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water 

NA -- Not Analyzed 
ND -- Not Detected 

RFPawb. r 10/06/92 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Manual:2 1100-WP-OU4.01 
Section: 3, Rev. 0 

Page: 75 o f  100 

TABLE 2.9 

SOLAR EVAPORATION POND 207B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

I ANIONS I 

RADIONUCLIDES 

RFPawb. r 10/06/92 



Final Phase I RFI/RI Manual :2 1 100-WP-OU4.0 1 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 76 of 100 

TABLE 2.9 

Tritium 

SOLAR EVAPORATION POND 207B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

~ ~ 

I NA pCi/l NA NA NA 

I Uranium I pCi/l I NA I ND I NA I ND I 

Gross Alpha 

Gross Alpha 

Gross Beta 

Gross Beta 

pCi/l 4 - 2500 2400 NA 

Pcvg NA NA NA 120 

pCi/l 8 - 1500 3900 NA 

P c v g  NA NA NA 380 

Alkalinity, Total 

Conductivity @ 25C 

Total Dissolved Solids 

Total Organic Carbon 

Total Suspended Solids 

PH 

PPm NA 1000 NA 2700 

uMHO NA 1350 NA 3700 
S 

PPm NA 13000 NA ND 

PPm NA 126 NA 22000 

% NA 15 NA 10 

PPm 7.3- 11.3 9.1 NA 9.2 

ppm Aluminum ND - 2.00 ND NA I 2350 

Antimony 

Arsenic 

PPm ND ND NA ND 

PPm ND 0.014 NA ND 

Barium 

Beryllium 

~ 

PPm ND ND NA ND 

PPm ND ND NA ND 

Bismuth 

Boron 

Cadmium 

Calcium 

Cerium 

PPm ND ND NA ND 

ppm 0.071 - 0.67 2.77 NA ND 

PPm ND-0.01 ND NA 108 

PPm 2.9- 95 22.6 NA 108000 

PPm ND NA NA NA 



Final Phase I RFI/RI Manual:2 1100-WP-OU4.01 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 77 of 100 

TABLE 2.9 

SOLAR EVAPORATION POND 207B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Cobalt 
~~ 

Chromium, Total 

I Chromium, Hexavalent 

Copper 

Germanium 

ppm ND - 0.35 NA NA NA 

PPm ND NA NA NA 

PPm ND 0.094 NA 127 

PPm NA NA NA 97 

ppm ND - 0.037 0.035 NA 96 

PPm ND NA NA NA 

RFPawb. r 10/06/92 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Phenols, Total 

Pyrene 

1,2,4-Trichlorobenzene 

Manual:2 1 100-WP-OU4.0 1 
Section: 3, Rev. 0 

Page: 78 o f  100 

PPb NA NA NA NA 

PPb NA ND NA ND 

PPb NA ND NA ND 

TABLE 2.9 

SOLAR EVAPORATION POND 207B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Thorium PPm ND NA NA ND 

Tin PPm ND 0.109 NA ND 

Titanium PPm ND NA NA NA 

Tungsten PPm ND NA NA NA 

Vanadium ppm ND - 0.0081 NA NA NA 

Zirconium ppm ND-0.004 NA NA NA 

Zinc ppm ND - 0.041 ND NA 186 

PESTICIDES /PCBs I 

RFPawb. r 10/06/92 



Final Phase I RFI/RI Manual:2 1 100-WP-OU4.0 1 
Work Plan for Operable Section: 3 ,  Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 79 of 100 

TABLE 2.9 

Atrazine 

Diazinon 

SOLAR EVAPORATION POND 207B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

PPb NA 9 NA ND 

PPb NA ND NA ND 

Simazine I PPb I NA ND NA ND 

NA -- Not Analyzed 
ND -- Not Detected 

RFPawb. r I0/06/92 



Final Phase I RFI/RI Manual:2 1100-WP-OU4.01 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 80 of 100 

TABLE 2.10 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

RADIONUCLIDES 

Americium -241 

Americium -241 

Plutonium -239 

Plutonium -239 

Uranium -234 

Uranium -234 

Uranium -235 

Uranium -235 

Uranium -238 

Uranium -238 

RFPawb. r 10l06l92 



Final Phase I RFI/RI 
Work Plan for Operable 

Tritium 

Tritium 

Unit 4, Solar Evaporation Ponds 

pCi/l NA NA NA NA 

pCi/g NA NA NA NA 

Manual:2 1100-WP-OU4.01 
Section: 3, Rev. 0 

Page: 81 of 100 

L 

TABLE 2.10 

pCi/l 

PCvg 

pCi/l 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

NA 1600 NA 

NA NA NA 150 

NA 2300 NA 

I Uranium NA I ND I NA I ND 

Gross Beta I PCvg I NA NA NA 530 

Gross Beta 

PPm 
uMHO 

S 

PPm 

PPm 

% 

units 

NA 860 NA 3000 

NA 23000 NA NA 

NA 16000 NA NA 

NA 297 NA 21000 

NA 6.0 NA NA 

NA 9.2 NA NA 

NA 

NA 

Alkalinity, Total 

Conductivity @ 25C 

Total Dissolved Solids 

Total Organic Carbon 

ND NA ND 

0.0164 NA ND 

Total Suspended Solids 

PH 

NA 

NA 

~~ 

NA NA NA 

ND NA ND 

METALS 

Aluminum PPm 

NA 

NA 

NA 

NA 

Arsenic 

2.77 NA 138 

ND NA 28 

18.9 NA 124000 

NA NA NA 

Barium 

Beryllium 

Bismuth 

Cadmium 

Cerium 

NA I ND I NA I 1870 

NA I ND I NA 1 ND I 

RFPawb. r 10/06/92 



Final Phase I RFI/RI Manual:2 1100-WP-OU4.01 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 82 of 100 

TABLE 2.10 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

RFPawb. r I0/06/92 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Manual:2 1 100-WP-OU4.0 1 
Section: 3, Rev. 0 

Page: 83 of 100 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Thorium PPm NA NA NA NA 

Tin PPm NA ND NA ND 

Titanium PPm NA NA NA NA 

Tungsten PPm NA NA NA NA 

Vanadium PPm NA NA NA NA 
~ ~~~ ~ ~ ~~ ~ 

Zirconium PPm NA NA NA NA 

Zinc PPm NA 0.037 NA 126 

Pyrene PPb NA ND NA ND 

I 1,2,4-Trichlorobenzene PPb NA ND NA ND 

RFPawb. r 10/06/92 



Final Phase I RFI/RI Manual:2 1100-WP-OU4.01 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 84 of 100 

TABLE 2.10 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

PESTICIDES/PCBs 

Atrazine PPb NA 13 NA ND 

Diazinon PPb NA ND NA ND 

Simazine PPb NA ND NA ND 

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water 

NA -- Not Analyzed 
ND -- Not Detected 

RFPawb. r 10/06/92 



Final Phase I RFI/RI Manual : 2 1 100-WP-OU4.0 1 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 85 of  100 

Compound 

TABLE 2.11 

207C Liquid 207C Sludge 

Units 1984-1988 1991 1984-1988 1991 
Range Composite Range Composite 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

1 

I ANIONS I 
I Ammonia 

Carbonate 

I Chloride 

I Cvanide. Total 

Nitrate. N 

I Nitrite 
Phosphate, Ortho 

Phosphate, Total 

Sulfate 

I Sulfide 

I TKN-N 

I RADIONUCLIDES 

Americium -241 

I Plutonium -239 

Uranium -234 

Uranium -235 

Uranium -238 

I Uranium -238 

PPm NA ND NA ND 

PPm NA 4Ooo NA ND 

PPm NA 25000 NA ND 

PPm NA 18300 NA 5360 

PPm ND-1.9 9650 NA 3200 

PPm NA ND NA 22800 

PPm 0.4-21400 2600 NA 97000 

PPm NA 2500 NA 800 

PPm NA 390 NA ND 

P P  NA 431 NA 1700 

PPm NA 12200 NA 1 10000 

PPm NA 10 NA ND 

PPm NA ND NA ND 

RFPawb. r 10/06/92 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Uranium 

Tritium 

ManuaI:2 1 100-WP-OU4.01 
Section: 3, Rev. 0 

Page: 86 of 100 

pCi/l 1400-40000 ND NA ND 

pCi/I ND-6400 ND NA NA 

TABLE 2.11 

~ 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

~ ~~ 

Gross Beta 

Gross Beta 

I Tritium I pCi/g I NA I NA I NA I NA I 

~ ~~ 

pCi/l 405-44000 170000 NA 

pCi/n NA NA NA 420 

PH I PPm I 7.7-12.5 I 10.2 I NA I NA 
METALS 

Aluminum PPm NA ND NA 97 

Antimony PPm NA ND NA ND 

Arsenic PPm NA ND NA ND 

Barium PPm NA ND NA ND 

Beryllium PPm ND-0.6 ND NA ND 

Bismuth PPm NA ND NA ND 

Boron PPm NA 360 NA 117 

Cadmium PPm NA 0.312 NA 6 

Calcium PPm NA ND NA ND 
Cerium PPm NA NA NA NA - 
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Final Phase I RFI/RI Manual :2 1 100-WP-OU4.0 1 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 87 of 100 

TABLE 2.11 

Cesium 

Cobalt 

Chromium, Total 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

PPm NA NA NA NA 

PPm NA NA NA NA 

PPm NA 2.36 NA 18 

Chromium, Hexavalent 

Copper 

Germanium 

PPm NA NA NA NA 

PPm NA 6.79 NA 6 

PPm NA NA NA NA 

Iron 

Lead 
PPm NA ND NA 36 

PPm NA ND NA ND 

~~ ~ ~~ ~ ~ ~~ ~ ~~ 

RFPawb. r I0/06/92 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

PPm NA ND NA 43 

PPm NA NA NA ND 

PPm NA ND NA ND 

PPm NA ND NA ND 

PPm NA ND NA ND 

Niobium 

Phosphorous 

Potassium 

Rubidium 

Selenium 

PPm NA NA NA NA 

PPm NA NA NA NA 

PPm NA 78700 NA 273000 

PPm NA NA NA NA 

PPm NA ND NA ND 

Silicon 

Silver 

Sodium 

Strontium 

Tantalum 

Tellurium 

Thallium 

PPm NA 30.1 NA 422 

PPm NA ND NA ND 

PPm NA 102000 NA 50900 

PPm NA ND NA ND 

PPm NA NA NA NA 

PPm NA NA NA NA 

PPm NA ND NA ND 



Final Phase I RFI/RI Manual:21100-WP-OU4.01 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 88 o f  100 

TABLE 2.11 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 
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Final Phase I RFI/RI Manual :2 1 100-WP-OU4.0 1 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 89 of 100 

TABLE 2.11 

207C Liquid 207C Sludge 

Compound Units 1984-1988 1991 1984- 1988 1991 
Range Composite Range Composite 

5 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Atrazine 

Diazinon 

Simazine 

PPb NA ND NA ND 

PPb NA 2.8 NA ND 

PPb NA 7.5 NA ND 

NA -- Not Analyzed 
ND -- Not Detected 
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Final Phase I RFI/RI 
Work Plan for ODerable 

Manual:2 1100-WP-OU4.01 
Section: 3, Rev. 0 

Unit 4, Solar Evaporation Ponds Page: 90 of 100 

TABLE 2.12 

1989 SOIL SAMPLE PARAMETERS LIST 

Metals 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cesium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

Reference: EG&G Rocky Flats, Inc. RFEDs Database 

Anions 

Nitrate 
Nitrate/Nitrite 
Sulfide 

Radiochemistry 

Borings P207889, P207989, P208889, P208989, 
P209589, P209689, P209789 

Americium -241 
Cesium -137 
Gross Alpha 
Gross Beta 
Plutonium -239 
Radium -226 
Radium -228 
Strontium -90 
Tritium 
Total Uranium 
Uranium -233, -234 
Uranium -235 
Uranium -238 

RFPawb. r 10/06/92 
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APPENDIX F 

ESTIMATION OF AIRBORNE RADIONUCLIDE CONCENTRATIONS 



APPENDIX F 
ESTIMATING AIRBORNE CONCENTRATIONS OF 

RADIOISOTOPES FROM SOILS 

Maximum Expected Airborne Concentrations 

Airborne radionuclide concentrations for specific areas within OU4 have been estimated 

from liquid, soil, and sludge data located in Appendix E. Formulas and calculations have 

been derived from chapter 6 of EPA document number EPA 520/1-9-90-016, Transuranium 

Elements - Volume 2: Technical Basis For Remedial Actions. Pertinent sections of this 

document are included in this appendix. 

The following equation was obtained from this document: 

Expected Airborne Concentration = (Concentration) (Mass Loading) (Enrichment Factor) (Area Correction) 

In order to calculate a worst case Maximum Expected Airborne Concentration (MAC), and 

keep worker exposures As Low As Reasonably Achievable (ALARA), three modifications 

have been made to the above equation. 

First, the above equation estimates an expected airborne concentration for non-invasive 

activities performed on a work site. The modified equation multiplies the Expected 

Airborne Concentration by 30 to determine airborne radionuclide concentrations for 

invasive procedures to be performed at the OU4 work site. This modification is described 

in chapter 6 of the above referenced document. The modified formula for MACs for non- 

invasive procedures does not incorporate the correction factor of 30. 

The second modification was to omit the Enrichment Factor from the original equation. 

With the Enrichment Factor removed, an assumption is made that all particulates being 

inhaled are of a respirable size. 

40101/APPENDJX.P 1047-92 F- 1 



The last modification made to the original equation was to omit the Area Correction term. 

With the Area Correction removed, the new Estimated Airborne Concentration makes the 

assumption that particulates are being generated from an area with infinite size. 

Other factors are assumed when utilizing the modified equation. First, it is assumed that 

the wind is blowing 100 percent of the time across sources of contamination. Second, the 

Estimated Airborne Concentration is for surface level conditions rather than worker 

breathing zone conditions. 

Given the above assumptions and changes to the original formula, the modified formula is 

as follows. 

Maximum Expected Airborne Concentration = (Soil Concentration) (Mass Loading) (30) 

Chapter 6 of the referenced DOE document, evaluates ambient air monitoring data from 

sampling performed at RFP. This chapter then estimates that Mass Loading at RFP is 

approximately 15 x 10" grams per cubic meter (g/m3). The following is a sample calculation 

utilized for radionuclides present in sludge and/or soil with specific activities measured in 

picoCuries per gram (pCi/g). This formula assumes invasive procedures are being 

performed. 

Given: 
From Table 5.5, the americium-241 specific activity for Pond 207-A sludge is 4400 pCi/g. 

Mass Loading at RFP = 15 x lo6 g/m' 

Maximum Expected Airborne Concentration = (4400 pCi/g) (15 x 10" g/m3) (30) 

Maximum Expected Airborne Concentration = 1.98 pCi/m3 

In order to derive the MAC for non-invasive procedures, the following modified formula 

would be utilized given the same parameters as above: 
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Maximum Expected Airborne Concentration = (4400 pCi/g) (15 x 10" g/m') 

Maximum Expected Airborne Concentration = 0.07 pCi/m3 

A MAC can also be derived for radionuclides present in liquid. To determine the MAC for 

contaminants in liquid media, the specific activities in picoCuries per liter (pCi/l) must first 

be extrapolated to activity in pCi/g. This can be done by multiplying the activity in pCi/l 

by the density of water (1 liter per 1000 grams). This result is then multiplied by the 

specific humidity. According to Byers in -gy, the specific humidity is the 

number of grams of water vapor in a gram of air. Byers also states that the specific 

humidity seldom exceeds 0.02 grams of water vapor in a gram of air. Once the specific 

activity of radionuclides in liquid are then extrapolated to a value in pCi/g, the MAC can 

be calculated exactly as above. 

Given: 

From Table 5.5, the specific activity of total uranium in Pond 207-C is 40,OOO pCi/l; 

The Maximum Specific Humidity is 0.02 grams of water vapor in a gram of air; and 

Mass Loading at RFF is 15 x lod g/m3 

Total Uranium Specific Activity = [Specific Activity (pCi/l)] (1 liter/lOOOg-water) (0.02g-water/g-ak) 

Total Uranium Specific Activity = (40,OOO pCi/l) (1 liter/lOOOg-water) (0.02g-water/g-air) 

Total Uranium Specific Activity = 0.80 pCi/g of air 

Maximum Expected Airborne Concentration = (0.80 pCi/g-air) (15 x lo4 g/m3-air) (30) 

Maximum Expected Airborne Concentration = O.OOO4 pCi/m3 
(For Invasive Procedures) 

Once the MACs are determined for specific media, they can be directly compared to the 

radionuclide specific Derived Air Concentration (DAC). If the MAC is greater than one 

tenth of the DAC, respiratory protection must be worn. 
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Although the MAC and DAC are good tools utilized to estimate inhalation radionuclide 

dose, the MAC cannot be directly measured in the field. Therefore, one must calculate a 

maximum dust concentration which employees can be exposed to but still stay below the 

DAC. Respirable dust concentrations can be determined in the field with direct reading 

instruments. In order to calculate this maximum dust concentration, the following equation 

is used for invasive procedures. For non-invasive procedures, the correction factor of 30 is 

removed: 

Maximum Dust Concentration Employees Can Be Exposed to And Still Inhale Activities Below 
the DAC = {[(0.1) (DAC)/(Compound Specific Activity (pCi/g) (30)] [lo00 mg/lg]} 

Given: 

From Table 5.6, the specific activity of americium-241 in Pond 207-A is 4400 pCi/g; 

This is an invasive procedure; and 

The DAC is 2.0 pCi/m3 for americium-241 

Maximum Dust Concentration Employees Can Be Exposed to And Still Inhale Activities Below 
the DAC = {[(0.1) (2.0 pCi/m3)/(4400 pCi/g) (M)] [lo00 mg/g]} 

Maximum Dust Concentration Employees Can Be Exposed To And Still Inhale Activities Below the 
DAC = 0.0002 mg/m3 
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6. RADIOLOGICAL ASSESSMENT - ROCKY FLATS PLANT 

(Reprinted With Minor Changes from PesDonse to Comments - 
EPA 520/4-78-0101 

6.1 INTRODUCTION 

This chapter presents an analysis of the potential hazards 
to individuals in the general population as a result of 
transuranium element contamination in the environs of the USDOE 

Rocky Flats Plant, 
illustrative example of how to carry out a comprehensive 
environmental assessment, and does not represent an evaluation 
o f  potential health hazards. Analysis is  limited to data for  the 
period 1970-77, when public concern about possible bealth hazards 
was greatest, 
occur under present and projected land usages are examined and 
interpreted in terms of ambient levels of contamination, 

It is intended primarily to s e n e  as an 

The various pathways by which exposures might 

6.2 INHALATION PATHWAY 

6.2.1 AMBIENT AIR CONCEMaATIONS 

Under normal operating conditions, minute quantities of 
plutonium and other radionuclides have been released to the 
atsosphere from the Rocky Flats Plant, 
from the plant's ventilation and filtration system. 
of airborne r8diOaCtfVity in the vicinity of Rocky Flats and the 

neighboring communities are made on a continuous ba6iS. In 
addition to monitoring the effluent air from production and 
research facilities, the Rocky Flats facility maintains a system 
of high-volume ambient air samplers vithin ths plant boundary, at 
off-site locations in the immediate vicinity of the plant, and in 
several communities nearby, Altogether the system comprises 
21 a i r  samplers operating continuously within and on the 

perimeter of the Rocky Flats security area, and another 

These releases originated 
Measurements 

* 
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! 

25 samplers l o c a t e d  at various distances and directions 
from the plant, The data from this network are reported on a 
monthly basis to the  Rocky Flats Area office of the Department of 

Energy (DOE), the Division of Occupational and Radiological 
Health of the Colorado Department of Health, the Denver Regional 
Office of the EPA, the Health Departments of Boulder and 
Jefferson Counties, and city officials in several communities 
near the plant, 

In addition to the surveillance network maintained by the 
Rocky Flats Plant, the Health and Safety Laboratory ( m L )  of 
DOE conducted a program of continuous air sampling for plutonium 
at the Plant since June 1970 in response to the discovery of 
elevated levels of plutonium found In roils at location which 
were then off-site, The HASL network consisted of four sampling 
locations (Figure 6-1), three of vhich vere downwind (east) from 
the original location of the oil drum storage site and the fourth 
air sampler vas located off-site and upwind from the Rocky Flat6 
Plant, A i r  concentration data attocuries o f  -0239 per cubic 
meter of air (aCi/mrs), as reportd by this network on a monthly 
basis from June 1970 to March 1976, are given in Table 6-1. 

A significant downward trend w i t h  time in the level of plutonium 
in air at the stations downwind from the plant can be seen. 
It has been suggested by H?SL that this downward trend is 
attributable to the weathering of the contaminated 6 0 i l  in the 

on-sits vicinity of the original oil dnun storage cite. 
weathering may be due to the movement of the plutonium from the 
surface down into the r o i l ,  as vell as changes in the 
characteristics of the plutonium remaining on the surface. 
In addition to showing a decrease vlth time the data indicate a 
decrease in conccntration with increasing distance downvind from 
the site of the original spill area- Based upon air and soil 
sampling, as vell as the direction of the prevailing winds around 
Rocky Flats, HASL concluded in 1972 (2) that the original spill 
area was the primary source of  plutonium in the ~ocky Flats 
environment, 

This 
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The l e v e l s  of airborne plutonium at the downwind edge of 
t h e  buffer zone (Indiana Street) vere approximately the same 
level as reported at the monitoring station upwind from the 
plant. Although these levels were about twice that expected from 
background radioactivity in the Rocky Flats area, the effect of 
the spill area upon the off-site environment has been much 
reduced from earlier levels, 

Comparison of the HASL data f o r  1976 for the Indiana Street 
location (site 2) w i t h  the 1975 data reported by the Rocky Flats 
Plant (Table 6-2) for the same general area shows the two 

networks to agree within a factor of about 2. The values 
reported by HASL range between 12 to 23 aCi/ms, while Rocky Flats 
reported an average of 37 aCi/m'. .c 

6.2.2 INHALATION DOSES DUE TO ON-SITE CONTAMINATION 

An assessment can be made of the doses received through 
inhalation by individuals residing of f - r i te  at the time the 
measurements were made, based upon the considerable amount of air 
monitoring data available for the Rocky Flats Plant. In carrying 
out this assessment; a deliberate effort has been made to choose 
assumptions vhich are most likely to result in an overestimate of 
dose. These are: 

1) Inhaled plutonium is considered to be in an insoluble 
form. (chemical solubility of M aerosol determines its residence 
time in the lung w i t h  insoluble compound6 being retained the 
longest . ) 

2) The plutonium aerosol i o  assumed to have a lognormal 
distribution w i t h  an activity median aerodynamic diameter (AMAD) 
of 1 micrometer. (According t o  the ICRP (3) this implies that 
approximately 251 of the aerosol vi11 be deposited in the 
pulmonary conpartment of the lung. HASL (4) has reported 25% of 
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t h e  airborne activity being in the  respirable range around Rocky 
F l a t s ,  w h i l e  Sehmel (5) has reported a 20% respirable fraction. 

3) The individual is considered to be exposed continuously 
for 10 years at the currently observed air concentration. 
futther reduction in airborne activity as a result of veathering 
or remedial actions i s  assumed) 

(No 

4) All plutonium M 6  assumed t o  contribute to the dose, vith 
no correction being made for ambient background levels of 
plutonium. 

The PAID code developed by EPA (6) vas used to calculate the 
annual dose rate. 
PAID code and relate years of exposure to the resultant dose rate 
for various organs. Values in the tables are normalized to an 
aerosol concentration of 1.0 femtocurie per cubic meter of air 
(fCi/ms) v i a  a 1 pm AMAD. 

Tables 6-3 and 6-4 have been generated by the 

6.2.3 INDIANA STREET -TION 

Indiana Street is the nearest location to the Rocky Flats 
Plant where an individual in the general population could live 
and be exposed a0 a result of transuranium contamination 
originating from the Plant. 
direction of the prevailing vinds that blow acrosb the Rocky 

Plats Plant (7) and, therefore, it represents a worst case f o r  

offsfte exposure. 

This location 5s in the downwind 

Prom Figure 6-2 it can be seen that stations 5-35, 5-36, 

5-37,5-38, and 5-39 are located along Indiana Street. The station 
reporting the highest annual average for 1975 vas 5-37 w i t h  
0.056 fCi/m' (Table 6-2). 

the next 70 years, the 70th year dose rates to lung and bone can 
be calculated. 

Assuming thiu level  t o  continue for 
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LOCATION OF 
OFF-SITE AMBIENT AIR SAMPLERS (8). 

I 
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DENVER 
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As bhovn in Table 6-3, an air concentration of 1.0 fCi/m3 

0 for 1 pm lullAD aerosols of pu-239 would produce a 70th year dose 
rate t o  the pulmonary compartment of  0.38 mradlyr; therefore, 
proportionally, a concentration o f  0.056 fCi/m2 (5-37) w i l l  
produce a 70th yr dose rate of 0.02 mrad/yr. The bone dose rate 
associated with this level of -0239 according to T a l e  6-4 will 
be 0.003 mrad/yr in the 70th year. 

Data on the air concentration of Am-241 have been reported 
by EfAsL (7) for the years 1970 through 1974. 
americium levels, mcaa6ured at the perimeter fence of the Plant, 
to be approximately 118 of the Pu-239 levels. 
tha t  the Am-241 activity level will reach its maxbum value 
arising from the decay of Pu-241 
it will amount to 18% of the Pu-239 activity. For the 
calculation of the dose rate from a - 2 4 1 ,  it is assumed that 
Am-241 i s  at the =aximp of 18% of the Pu-239. 

4qse rate  corresponding $0 a concsfrtration . ,. .. of  1 fci/ma o f  ~~1-241 
is 0.4 mrad/yti propoeionally, an air concentrasion 
of 0.18 % 01056 fCi/m' vould produce 0.004 w a d / w  . .  to w e  
pqIgonhry compaGent. The associated bone dose vould be 
approximately 0 . 042 nrad/yr. 

These data rhov the 

IUSL projected 

the year 2033 at vhich time 

The 70th year 

* .  

. *  

Based upon these calculations, the total pulmonary dose rate 
after 70 years of exposure for an individual, living alqng Indiana 
Street would be 0.024 nuad/yr, vhile the associated bone dose 
would be 0.01 mrad/yr. Individuals living further away from the 

Rocky F l a t 6  Plant should receive even lover doses than three due 
to the 3ower air concentrations reported for the nearby 
communities. 

6,204 IN?IALATION DOSES WE To OFF-SITE CONTAHINATION 

A complete assessment of the inhalation pathvay for the 
Rocky F la ts  vicinity must consider the potential hatard from the 
low levels of contaminated s o i l  which already ex is t  -02f-site. 

? 

6 -11 



Questions have been raised as to the effect of this Baterial in 
producing localized exposures which are not necessarily reflected 
In the data obtained through the air monitoring network around 
Rocky Plats. 
various mechanisms including: wind resuspension of cont-dnated 
Coil, vehicular and mechanical disturbance6 of coil, accuzPulation 
and resuspension of dust vithin the home, as well ab the 
resuspension of contaminated coil attached to clothing- 
The following analysis vi11 attempt to investigate thebe exposure 
mechanisms and assess their potential impact- 

0 
These inhalation exposures can arise through 

6-2.5 W I N D  RESUSPENSION 

Figure 6-3 shows the off-site soil contamination contours 
reported by HASL in 1970 (2). Soil sampling programs in 1975 (8) 

showed that these contours had not changed significantly from the 

1970 report. The highest off-site contour shown by the HASL data 
was 0.05 uCi/m*. These contours were deveioped based upon an 
inventory sample to a depth of 20 centimeters. . m a t  i s  ,important 
in assessing the resuspension of  .oil, bowever, io only the 
material existing near the surface. 
depth profiles, Anspaugh (9) stated that approximately 2OIjof the 

total activity is contained within the first coirt'imeter. 
Therefore, the highest contour value of 0.05 uCi/m2 vould 
correspond to 0.01 uCi/m2 when corrected for a 1 cm. depth. 
On a mass basis, 0.01 uCi/m2 is equivalent to approximately 
2 disintegrations per minute per gram of r o i l ,  &.e., 2 DPM/gm. 
The offsite area bounded by this contour i s  approximately two 

square kilometers and soil within that area vould be projected to 
be at or above 2 DPM/gm. 

generally be below this value. 

0 
Based upon the FiASL 6911 

. 

Beyond this area, off-site b o i l  vi11 

This review uses the mass loading approach as an indicator 
of the general resuspension by wind over large land areas. 
Because of technical shortcomings idei?t.ir'ied v i t h  the mass 0 

6 -12 



! 

R 0 C K Y FLATS - 

PLUTONIUM-239 CONTOURS rnCi/km 

FIGURE 6-3 



I 

! 

i 
i 

i 

I 

e /I 

I 

loading approach ( I O ) ,  the concept has been modified by an area 
correction factor to correct for small areas of contamination and 
With an enrichment factor to reflect a nonunifom distribution of 
radioactivity vith r o i l  particle s i t e .  
is particularly bportant because transuranium activity 
associated vith soil particles w i t h i n  the respirable range is a 
greater hazard than it vould be if associated with the larger 

This latter modification 

particle sizes. 

The mass loading approach assumes the loading of the air 
w i t h  particulates to be an index of resuspension and derives the 
airborne concentration of a specific radionuclide by a comparison 
W i t h  its concentration on the adjacent surface (11). 
Specifically, 

Air Concentration ( fCi/ms) = Soil Concentration (u$i/m*) 
x Mass Loading (ug/m) x U.C. 

where U.C. io the units  conversion factor based upon 

- . -  & 

-the depth of samplhg and the roil density. 

Airborne particulate mas6 loadlag i u  one of the criteria for 

.. - .  

clean air 6tandard6 and measurements are widely available for 
urban and nonurban locations through the National Air 
Surveillance Network (NASN). The data recorded at nonurban 
stations are a better indicator of the levels of resuspended 
material than are urban measurements. In general, annual mean 
nass concentrations of airborne particulate material at the 
nonurban stations range from 5-50 micrograms per cubic meter 
(Figure 6-4): the mean arithmetic average for 1966 of all 
30 nonurban NASN stations vas 38 ug/m’ (11). Prom Figure 6-4 an 
estimate can be made of &he average m=s loadin9 for t h e  general 
area in which Rocky Plats 1s located. 
15 ug/m is reasonably representative of  this area on an annual 
basis. 

It would appear that 

Simple application of the  nass loading approach without  
consideration of the a c t i v i t y  distribution es G function of 
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ANNUAL MEAN MASS CONCENTRATIONS (ug/m') OF AIRBORNE 
PARTICLES FROM NON-URBAN STATIONS OF THE U S ;  NATIONAL 

AIR SAMPLING NETWORK. 1964 - 1965 

FIGURE 6-4 
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particle size is not appropriate, however, since that would imply 
a uniform distribution of activity vith particle size as well as 
a uniform resuspension of all particle sizes- This ha6 not been 
found to be w e  case at Rocky Flat0 (12) or at other plutonium 
contaminated rites (13) . 

fn addition, an important consideration in assessing the 

potential exposure due to contanhated soil is the amount of 
activity associated vith particles within the respirable size 
range. Johnson (14) has suggegted that sampling of only those 
particles in a s o i l  sample vhich are within the inhalable size 
range (generally 10 pm) vould give the best measure of risk to 
the public health around Rocky Flats. 
fraction of particles in the less than 10 pm range is -11 in 
most soils, and sampling, separation, and analysis techniques are 
correspondingly more difficult and inaccurate. 
considerable evidence that some of the larger particles really 
consist of aggregates and' are relatively easily broken duvn into 
smaller one68 SO that an instantaneous measurement of  a single 
size range nay not give a good picture of long-tern trends, 
Also a substantial contribution to other possible pathways 
(e.g. ingestion) may be via larger particle sizes and measurement 
of the contribution of only the inhaiable fraction would not 
provide all the information that in required. 

However, the weight 

There is also 

6.2.5.1 E N R I C " T  FACTQR 

The aEnrichment Factor" is intended to 1) give a 
mathematical view of t h e  different fractic:,s of the total 
radioactivity associated w i t h  particles of different size ranges, 
and 2) address the problem of the nonuniform resuspension of 
particle rites. 

The inhalable fraction of the s o i l  is weighted by 
considering the relative distribution of activity and s o i l  mass 
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as a function of particle size for representative samples of 
s o i l .  TO accomplish this, the sample of contaminated s o i l  is 
segregated into wna'_6ize increments and the activity and mass 
contained vithin each size increamnt is determined. The factor gi 

i s  then defined as the ratio of the fraction of the total 
activity contained within an increment aim t o  tbe fraction of the  

total mass contained within that increment. 
than 1 for gl implies an enrichment of activity in relation to 
mass, vhile a value less than 1 indicates a dilution of t h e  

activity vith respect to mass. 

A value greater 

The nonuniform resuspension of particle sizes is also 
considered by measuring the mass loading as a function of 
particle size. The fraction of the airborne mass contained 
within each size increment 
as fi. 
aass loading formulation for each cite increment as follows: 

is then calculated and designated 
The factors of f i  and gi are then incorporated into the 

Air Conq - A i r  Xass Loading x fi x So11 Conc x gi 

Summation over all the s i t e  increments results in the total air 
concentration: 

Air Cone - Air Mass Loading x S o i l  Conc x C f g i  

The term Cfai weights the contribution of plutonium 
from each soil size fraction to the total resuspended material, 
thereby taking into account both the nonuniform resuspension of 
particles sites as well as the nonhomogeneous distribution of  

activity with particle size. 

Data on the distribution of  plutonium w i t h  soil particle 
s i z e  has been obtained (12) for the vicinity around Rocky Flats 
(Table 6-5)- 

increment and indicates an enrichment of activity to mass 

To obtain fit the data obtained by Chepil (15)  for f i e l d s  

The ratio, gi has been calculated for each size  

associated with soil particles within the respirzble size rcnge. 
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undergoing wind.erosion in Colorado and Kansas were used- 
results of his findings have been conveniently plotted by Slinn 
(16) and reproduced as Figure 6-5. Comparison of Chepil'r data 
vith another rtudy substantiates the applicability to the Rocky 
Flats situation. Chcpil found 301 of the airborne mass to be 
below 10 pm versus a stuby by Willeke (17) in an area outside 
Denver vhere approximately 331 o f  the measured airborne mass was 
below 20 p. Values for fl used in this analysis are included in 
Table 6-5. 

The 

6.2.5.2 CORRECTION FOR AREA SIZE 

06e of the mass loading approach hplies that the air 
concentration is at equilibrium w i t h  the ground surface, 
i-e. 
material coming up from t&e surface is balanced by the rate at 
vhich material is depositing back onto the surface. 

approaching Infinite dimensions. For sourqes of finite 
dimensions, a correction mrust be applied for area cite, 

a steady state situation exists in vhich the amount of 

In the 0 rtrictest sense this l i m i t  can only be achieved for source areas 

Although many techniques are presently under development to 
calculate the a i r  concentration arising from an area source, no 
generally accepted method has yet been identified. 
these approaches make use of a standard diffusion equation, 
modified to handle area sources. 
Sutton-Chamberlain diffusion equation: 

Usually, 

One such equation is the 

X 1 4 v d  %* 4 vd  02°C 
[em(- 1 - exr>(- 11 - - -  

Q A  vd wtCz C, n u wtR C, n u 

Q is  the amount of activity rgsuspended per unit 
where X is the  air concentration, Cf/m 

area, per unit time, Ci/m sec 
v d  is the  particle deposition velocity, nr/sec 
D, and & are the distances from t h e  receptor to the nearest 

and furthermost edges respectively of the source area 
u is average wind speed, m/sec 
C, and n are Sutton parameters for meteorological 
conditions. . 
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For source areas approaching infinite depth, Dz and the 0 above equation becomes 
X 1 
- R -  

Q A  v d  

Therefore, the correction term t o  be applied for areas of finite 
size is 

The area under consideration in thi6 analysis has been 
It is bounded by Indiana Street and the  described earlier. 

0.05 Ci/m2 isopleth (Figure 6-3) vith a width 
direction of approximately 1 kilometer. 
contaminated off-site area and includes sites of projected 
residential development. 
area has been described (8) to have neutral stability at least 
501 of the time w i t h  a mean wind opeed of 4.2 Weec in 1975. 

@ He8ly (18) has suggested values for the parameter6 required for 
the situation of neutral stability: C, = 0.1 and n - 0.258 while 

the downwind 
This is the most highly 

The meteorology for the Rocky Flats 

the ratio Vdu, which depends-upon the eurface roughness, ranges 
between 0.003 and 0.008 for gta661and. A value of 0.005 w i l l  be 
assumed. Therefore, the correction factor for the area under 
consideration is 0.66. 

6.2.6 AVERAGE AIR CONCENTRATION DUE To WIND RESUSPENSION 

The average soil concentration for the area is not known, 
but it would be somevhere betveen 0.05 uCi/m2 and t h e  next higher 

isopleth of 0.5 uCi/$. 

will be assumed or approximately 10 DM/g (based upon 20% o f  the  

radioactivity within the first centfmeter). 
parameters developed dn the previous sections for the Rocky Flats 

For calculational purposes, 0.25 uCi/m2 

By using the 
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area, one can estimate the average air concentration due to wind 
resuspension: 

A i r  Conc = Mass Inading x Soil Conc x Enrichment Factor 
x Area Correction Factor 

Air Concentration = 15 ug/a? x io DFM& x lob g/ug 

= 0.066 fci/n? 
x ~i/2.22x10'~ DPM 

This calculated value of 0.066 fCi/m agrees vithin a factor 
of 2 with the data obtained for the sampling stations along 
Indiana Street. 

Inherent in the above calculation were some conservative 
assumptions. First of all, the wind was assumed to be blowing 
100% of the time across the contaminated area in the direction of 

0 the receptor. In reality, the reported (8) wind rose for Rocky 

Flats indicates that tbe wind blows from the westerly direction 
only about 50% of the time: the remaining'the it vi11 be blowing 
from the direction pf less contaminated land and, therefore, less 
radioactivity would be available for resuspension. 
deriving the aA*ea correction factor the effect of breathing 
height was ignored with the ground level concentratj.on being 
calculated. This is a conservative assumption since the airborne 
concentration will decrease as a function of the height above the 

ground. Although such refinements may be incorporated in the 
calculation, the results represent a conservative approach to 
deriving the dose rates to potentially exposed persons. 

Second, in 

6.2.7 RESUSPENSION OF SOIL BY MECHANICAL DISTURBANCES 

The use of land contaminated with transuranium elements in 
the vicinity of Rocky Flats for agricultural or building purposes 
can result in localized resuspension and ?resents a potentizl 
inhalation hazard to individuals in the immediate vicinity of the 
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operation, 

development of the land for residential purposes is also being 
advocated, Although only a limited amount of experimental data 

are currently available to base an assessment of the inhalation 
hazard from such activities, some conclusions and recommendations 
can be made. 

In the  vicinity of ~ o c k y  Flats, there is some farming 

of wheat and the raising of corn for livestock feed, Future 

In assessing the agricultural situation, data obtained by 
Milham (19) have been utilized. In that 6tUdy, a field 
contaminated w i t h  plutonium near the Savannah River Facility was 
subjected to various plowing and seeding activities associated 
with planting wheat, 
that from normal wind resuspension was monitored at the location 
of the tractor operator and at the downwind edge of the field 
during the various activities. An average increase of a factor 
of 30 was observed in the level of  resuspended plutonium at the 0 location of the tractor operator and an increase of a factor 
of 5 at the edge of the field. Based upon these observations, 
the average air concentration for the year can be calculated 
for these two locations, assuming that the field is cultivated 
30 days of the year for 8 hours per day. Again the area under 
consideration will be that area of highest off-site contamination 
described earlier with an average soil contamination level of  

10 DPM/g, In the previous discussion of wind resuspension, this 
level of soil activity produced an air concentration of 

0,066 fci/ms. 
increase to 2.0 fCi/m' at the location of the tractor operator 
and to 0.33 fCi/ms at t h e  edge of t h e  field during the 
agricultural operations, The annual average concentration at the 

tractor location is then: 

The increase in the airborne activity above 

From Milham's data, this activity level vould 

2 fCi/ms x 8/24 hr x 30/360 d + 0.33 fCi/m3 x 330/360 d 

+ 0.066 fCi/m3 x16/24 h r  x 3 0 / 3 6 0  d = 0.07 fCi/m3 
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When these annual Pu-239 concentrations are compared to the value 
of 2.6 fCi/m3 which was calculated by the PAID code to correspond 
with a dose rate of 1 PPrad/year to the lung, one can conclude 
that agricultural operations in the area of Rocky F l a t s  would 
produce activity levels well below levels of concern. In - 

addition, after the first plowing cycle, the surface 
concentration should be diluted by mixing with soil from below 
the surface and subsequent plowings would produce air 
concentration lower than that of the first year. 

' 

One can also make projections for building activities based 

upon the agricultural situation examined above. There does not 
appear to be any reason why building activities, such as 
excavation and grading, should produce higher instantaneous a i r  
concentrations than those observed during agricultural plowing 

therefore, should not present a more restrictive situation. 
-- -- 

6.2.8 RESUSPENSION OF DUST WITHIN THE HOME: 

The total amount of s o i l  continuously in the home i s  not 
a 

known but an assumption of 10 g/m5 has been made (20).  This 
amounts to about 3 lbs of soil i n  a modest 1500 square foot 
house. Because the floors are harder and smoother than outside 
surfaces, the resuspension from these surfaces will be higher. 
Resuspension factors of 10*/m have been used in the past to 
predict exposures in t h e  work place and studies of Pu02 deposited 
on indoor surfaces have been consistent w i t h  such a value (21). 

- 6  
The following exposure situation is postulated: the 

individual is exposed to contaminated dust in the home for 24 
hrs/day, 7 days/week, for 70 years. The dust in the home has the 
same activity/gram as outside s o i l  and has an areal distribution 
within the home of 10 g/xa2. The air concentration resulting from 
resuspended dust at 10 DPM/g would be: 

10 DPM/g x Ci/2.22~10'~ DPH x 10 g/m2 x 10"/m = 0 . 0 4 5  fCi/m3 
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APPENDIX G 

REAL TIME INSTRUMENT CALIBRATION AND DATA SHEETS 





DIRECT READING INSTRUMENT LOG 

Time Location Reading (units) Detection Limit (Scale) 

-~ _ _  

A 

aiect: a- 
Date: 

Instrument: 

Job No. 

Operation: 

Calibration: 
Aml. Caupa- t. D.tc 

Sampling Technique: 

Sample Interval: 

Background Reading: 

Action Level/Response: 

2OS26IO22 192.log 



APPENDIX H 

PERSONAL SAMPLING CALIBRATION AND DATA SHEETS 
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APPENDIX I 

SAFETY BRIEFING LOG 



SITE SAFETY BRIEFINGS 

Job Name Number 
Date Start Time Completed 
Site Location 

SAFETY ISSUES 

Tasks (this shift) 

Protective Clothing/Equiprnent 

Chemical Hazards 

Control Methods 

Nearest Phone 
Hospital Name/Address 
Special Topics (incidents, action taken, etc.) 

**********.******************************************ss**s******************** 

Print Name 
ATTENDEES 

Sign Name 

0 Meeting conducted by: 



APPENDIX J 

MATERIAL SAFETY DATA SHEETS 



Colorado Silica Sand, Inc. 
3250 Drennen industrial Loop 

P.O. Box 15615 
Coloredo Springs, CO 80835 

Phone (119) 380-7969 
T W X  910-920*4992 
FA%: (718) 390-5517 

MATERIAL SAFETY OATA SHEET 
SECTION I - PRODUCT IDENTIFICATION - 
IDENTITY: 
MANUFACTURER’S NAME: 

ADDRESS: 3250 Drennan Industrial Loop 

Crystalline Si I ica (Quartz) 
Colorado Silica Sand, Inc. 

P.O. Box 15615 
Colorado Springs, CO 80935 

EMERGENCY 

TELEPHONE NUMBER 

DATE REVISED: 

REPLACES: September 12,1988 

TELEPHONE NUMBER: (71 9) 390-7969 

FOR INFORMATION: (71 9) 390-7969 
August 31 I 1990 

SECTION II - HAZARDOUS INGREDlENTS/iDENTlTY . INFORMATION -- 

FAMILY OR COMMON NAMES: 

CHEMICAL ABSTRACT SERVICE NO.: 

TRADE NAME: 

OSHA PERMISSIULC EXPOSURE LIMIT (PEL): 

Crywallhe Quam (respirable) 

Ouaru (Total Dust) 

ACGIH TLV (ThrerhhoM Llmll Value); 

MSHA TLV (thre8hhold Umlt Value): 

-‘rystalllne Quartz (respirable) w - 
OTHER LIMITS RCCOMMCNOILD: 

Silica, Crystalline Quartz (respirable) 

Silicon Oloxide slop 
Silica sand: quartz: fllnt; sand; crystalline 8ilica;free 6llica (a natural mineral extracted 
from the earth) 

See Amchment A 

Exposure to airDorne crysraltlne 811lCB sand shall not exceed an 8-hour t h e -  
welghted average limltar stated In 29 CFR Secaon ana Numberea Clause 1910.1 000 
speclflcally “Slllca: CryrrPllln@: Ournz (respirable) PEL - TWA = 0.1 Mg/ M3 

14UO8-W-7 

U d  M3 
lOma/M3 
MSlOZ - 2 

k!!eE€L 
239_ 

Wmn/ M3 
%Si02 + 2 

Crystalline Quartz 
TLV-TWA 0. I mg/ M3 (Resplrable Dust) 
-0 Threshold Llmlt Value 6 Blologlcal Exposure lndlces for 1987-1988 -AmerlCan 
Cvidoreiiw uf QOWW iimwtal Ii>rfusLrial Hyplenlsts, 

Exposure to airborne crystalline silica shall nor exceed an 6-nour rlme-welghted 
average limit as stated in MSHA Standards. SubpaflO, Secrlon 36.5001 on Alr Ouallry 
speclflcally “SLllca: Crystalllne: Quartz (reiplrable) 

Mal M3 
10 mrr/M3 
%Si02 + 2 

Natlonal lnstltule lor Occupstional Safety find Healtn (NIOSH). Recommended 
s18iiJrrJ rriaalnturri permlsslMe concentraUon = 0.05 mg/ M5 (respirable free silica) 
a8 Julorriiiiiod by a full-ahlfl sample up to IO-hour working Qey, 40-nouT work week. 
See NIOSH Ctiluria fur ~1 Recommended Standard Occupational Exposure to 
Crystalline Slllca. 



SECTION II! - PHYSICAL & CHEMICAL CHARACTERISTICS 

eAPPEARANCE AND ODOR: 

OLOR; 

Sand - granular, crushed or QlOUnd. No odor or taste. 

T8n or white 

BOtLIWQ POIWE 4046 F. 
8PLClf IC GRAVITY: 

80LUBILltY IN WATER: 

MILTINO POINT: 

(ti20 f 1): 2.65. 

Insoluble 

Yo00 P. 
VAPOR PRESSURE ( m m g  at 20 C): 

VAPOR DCNSITY (AJr = 1): 

EVAPORATlOW RATE: 

S€CflON 1V - FIRE AND EXPLOSION DATA 

FLASH POIME NOn Flammable 

None 

None 
(euty~ ACOUU - 1): None 

 one 
Nons 

UEL: None 

flRE UTINOUISHIWQ MATERIALS: N/A 

USUAL FIRE AND EXPLOSION HAZARDS None 

SPECIAL FIRE FIOHTINQ PROCEDURES None 

SECTION V REACTIVITY DATA 

TAWLITY; 

WCOMPAllBILlfY 
(MATtNALS TO AVOID): 

Stable (Inen - Neutral - Non-Reacting) 

Contact with powerful oxlairing agents such as llourine. chlorine. :rlllourIar mangenere lrloxlae, end 
oxygrn alflourlde may cause fires. Sllrca wlll aissolve In nyaroflourlc ac16 (HF) an6 produce a corroslve 
Qua. rllleon tetrellourlde (SF4). 

HAZARDOUS DBCOMPOSlllON PROOUCTS INCLUDINQ COMBUSTION PROOUCTS; 

HAZARDOUS POLY(llERPATl0)l: Wlll not occur. 

CONOlllONS TO AVOID: 

Q 

Nene 

Generation of resplraole quartz panicles. 

SECTION VI HEALTH HAZARD INFORMATfON: 

ROUTES OF EWTR‘V; 

HIEALTH H U A R O Q :  
(Acute and Chrenic) 

lnh.1800n: Ye$; Skin: No; Ingestton: No 

EXCsSSive Inna16tlon of aust may WSUII In resplratory alsease, lncludlng ~Lllcodo, pneumoconlools ana 
pulmonary mro81a, Acute or rapidly developing siIicosis may occur In a snon period of time In n e w  
exposure In certain occuperlons eucn as rendblasrers. Slllcosls Is a lorm of dlerbllng pulmonary 
fibrosis which can be progrerelve and may lead to duth.  Be sure to mlntain current physl~do. The 
lnternalIon6t Agency of Research on Cancer (IARC) he8 evaluatad In Volume 42, Monwrsphr on lhe 
Evaluation of the Carelnogrniclty  irk 01 Chemlcals to numans, Sillca ana Some SLllaates (1987h that 
there i8 “sufficient evidence for the carclnogentclty of crystalline slllca to experlmenli anlmals” end 
“ltrnlted evldencs” wlth respect to tiumcrnr. 

SIGNS AND SYMPTOMS OF OVEREXPOSURE: 

INHALED; Undue b1~dhl08enws6, c;ouytllrly. 8pUtUlfh pioduatlan, and reduced pulmoneq functlon. 
CONTACT WITH %KIN .OR EYE& IrrlwIion. 

ABSORPTION TtlAOUGt4 SKIN Not AppllC6blO. 
8WALLOWLD; May muse m u l ~ a .  

0 



‘ 1  

CARCINOOENICITV: 

NPt: No 
IARC MONOORAPHS: Yes - Level ZA Brouplng. 
OSHA REQULATLD: Not as a carclnogen. 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 

lndivlduals wlth PulITIOnary or resplratory dlsease such as asthma, Oronchltls and 
emphysema should avoid proforiged exyotiure of rt l i~a Just. Pulmonary functlonr may 
be reduced by lnhalallon of rerplrable crystalllne slllca. Also lung scarring produced by 
such inhalation may lead to a masslve Tlbro$lS 01 the lung wnlcn may aggravate otner 
pulmonary condltlons and diseases and whlch Increases 8usceptlblllty to pulmonary 
tUDerCUlo6is. MaSSlVe tlbrosls may be accompanied by the rlght hean enlargement, 
hean fallure, ana pulmonary 1aIIure. Smoklng aggravates the eftects of exposure. 

EMERGENCY FIRST AID PROCEOURES: For Sand In eyes, wash lrnmealately wlth water. If lrrltatlon peralste, seek medical 
anention. For Inhaladon, remove person to fresh alr, give Irrtiflcal resyiratloii as needed. 
seek medlcal anentlon a8 needed. If swallowed, do not Induce vomltlng. Vornltlng may 
be fatal If breathe0 Into lungs. SeJek medical atlsntiori. 

SECTION VI1 - PRECAUTIONS FOR SAT€ HANDLING AND USE 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: 
Use dustless methods (vacuum) and place Into closable contalner for dlsposal, or flush wlth water. Do not dry sweep. Wear protective 
equipment. Avola generatlng alrborne resplrable dust. 

WASTE DISPOSAL METNOD: If uncontamlnared, dlspose as an Inert, non-msmlllc mlnttral, I f  r;orilvraliicrtarl. UBU approprlab ifiwllwd l i t  

ar;c;uidairw with PltJrrrul, Stnlu wid Luccil Iuwli. 

RECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Avold sptllago. Use dustless systems for handllng and employ 0 englneerlng coritrols to reduce concentratlon of alrborne dust. 

OTHER PRECAUTIONS: us8 oustless systems Tor hanallng, storage, ana cleanup so that elrboroe duat does nut exceed the PEL. Uw 
adequate venlllatlon an0 dust collecilon. Do not permit dust to collect on walls, floors, slllo, leoges, machlnery, or esulpment. Malnteln . 
good nOUS8keeplng. Malntaln, clean, and 111 test rerplrators In accordance wlth OSHA regulatlons. Malnraln an0 test ventllatlon and 
dust co1IecHon equipment. Wash or vacuum clothtng whim has become dusty. we recommend that r m o ~ i n g  be prohlblted In all areas 
where respirators must be used. 

WARN YOUR EMPLOYEES (AND YOUR CUOTOMER-USERS IN CASE Of RE*SALE) BY POSTIWO AND OTHER MEANS OF TNC 
HAZARD AND OSHA PAECAUllON8 TO BE USED, PROVIDE TRAININQ $OR YOUR EMPLOYEES ABOUT TME OIHA PRECAUTIONS. 

See OSHA Hazard communlcatlons Rule 28 GFR Sectlons 1810.1200. IQts,W, 1817.26, 1918.90,1926.59, and 1928.21, and State and 
Local Worker of Community “Rlght to Know“ laws ana regulallons. 
See American Society tor Testrng and Materlais (ASTM) Standard pracrlce El 132.86, “Standard Pracflce for Healtn AeqUlrement8 
Relatlng to Occupartonal Exposure to Quartz Oust.” 

suo Lhu rnorl recent standards of the Arnerlcan Natlonai Standard Insdtute (ANSI 2.884,  and the Mine Safety and Health Aamlnlstratlon 
(MSHA) (90 CFR Pan Sa). 

SECTION Vlll - CONTROL MEASURES 

RE8PIRATORY PROTECT ION (typa): Use conventlonal panlculetg resplrerory protectton based on consideration uf uii bw 11 EW- 

centratlonr and duration of exposure. we moat recent standards of the Arnerlcarl Nallofiul 
Standard lnstltute (ANSI Z.68.2). the OccupaUonal Safety and Health Adnilrilrtralion 
(OSHAK29 CFR Part 1910.134) and the Mine Safety and Health Adminletrauon (MSHA) (30 
CFA Pan 58). use NIOSH or MSHA approvea recplratory protection ?or respirable quam 
under approprlate OSHA standards and regulatlons. Supplled alr type8 recorrtiriuildtrd. 

Use sunlclent Ioca1 exhaust to reduce me level 01 resplrable crystalllne slllca to the PEL See 
ACUlH “lnQu6trlal Ventilation - A Manual or Recommended Practice“ lhw latest odltlon. 

Wear protvctlve safety glasses at all tirrie. 

.YENTILATION AND ENGINEERING CONTROLS; 

EYE PROTECTION (typo): 



PROTECTIVE CLOVCS 

OTHER C‘OTnlN* a CQUlPMLNT: 

WORK PRACTICES, 
HYGIENIC PRACTICES 

OTHER HANDLINO 
AND STORAGE AEOUIREMENTS: 

SECTION IX - TRANSPORTATION 

Wtion exposed to hot product. 

Provide eye wash, Monitor reslraoie quarrz ieveis in workplace regularly. 
Minimize Qu61 generation. Gleen up spllls promptly. Train all employeus Or1 IlandllnQ 
product before they work with it. 

Protect containers from pnysical aamage. Handle wltn mlnlmum aus1 generatlon. Do not 
reuse containers. 

e 
DOT HAtARO CLASSlFlCATION; None 
PLACARD RIQUIRED Nono 
1ABLL REOUIRCD: Labelas required bytheOSHA Hazard Communication standar8[28 CFR - lQ10.1200 (l)), 

arid applicable state 8nd local regulations. 

This form has been Completed 10 meet 611 current state and federal (OSHA) regulatlons. but is offered wl1tiout guarantee. 
Our company expressly alsclalms a11 appllcatlons beyona our control. Tne data In thls material safety data sheet relates 
Only to the specific materi8l aesrgnalea nereln and does not relate to use In comblnatlon wlth any other material or In any 
process. The information set forth herein Is based on technical data that Colorado Silica Sand, Inc. believes reliable. It Is 
intended for use by persons havlnQ technlcal skills and at their own dlscretion and risk. Slncecondltrons of uaeareoutslde 
our Control, we make no werranties, expressed or Implled, and assume no llablllry In connection with any use of thls 
information. Nothing herein Is to betaken 890 llcense to operate under or a recommendatlon to Infrlngeany patents. Any 
use Of this data find infOfmbtiOn must be aetermlned by the user to be In accordance wlth federal, state, and local law8 and 
regulations. Customers end users of silica must comply with all applicable nealth and safety laws, reguletlone! wid orders. 

- . - - - - - - . - - . - . . . . ~ . . I . _ . . . . . _ . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ~ . . . . . ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ . ~ . ~ ~ ~ . ~ . . ~ . . , I , . . - . . - - - ~ - - - . ~ ~ - - - - - . - - - - - - . - - ~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C O L O R A D O  S I L I C A  S A N D ,  I N G .  
ATTACHMENT “A” 
COLORADO SANDS 

FRAC SAND & WATER WELL GRAVEL PACK OIL WELL GRAVEL PACK 

4-6 
4 -u 
6-8 
8-12 
6-1 4 
8-16 
‘10-20 

16-30 
18-40 

2 0 4  
32-42 
4 0 - 0  

100 Mwh 

STUCCO SAND 
FINES BLEND 
FOUNDRY SAND 
FILTER MEDIA SAND 
PlPPUWI SAND 

4 -8 
6-9 
8-12 

10-14 
10-16 
10-20 
12-18 

B U S T  SAND ORlT 
# 10 
u 16 
I20 
r36 
170 

14 -20 
le-20 
18-30 
20-30 
20-40 
30-40 
40-00 

LNalNE 8AND 
TOP DRESSIN0 
SAND TRAP I 
8ANO TRAP II 
SAND TRAP 111 
MARK IV 

TEXAS RLSCRCCNCD SAND8 
6-9 
0.12 
8-16 

16-20 
10-90 
20-30 

ALL MATERIALS SOLD BY COLORADO SILICASAND, INC. INCLUDING BUT NOT LIMITED TO THE PRODUCTS NAMCO ABOVE, 



Baroid Environmental, Safety and 
Transportation Data Sheet 

f 

I 1 

I. PRODUCT IDENTILlCATION 

SUPPUER REGULAR TELEPHONE NUMBER 713 987-5900 
BAROID DRILLING FLUIDS, INC. EMEBGENcy No. 713/987-4000 

ADDRESS 

TRADE N A M E  

GENERIC DESCRIPTION 

P.O. BOX f 675 HOUSTON, TEXAS 77251 

AQUAGEL GOtD SEAL 

WYOMING BENTONITE, SODIUM MONTMORILLONITE CAS #1302-78-9 
F- 

IX. HAZARDOUS INGREDIENTS 

L 1 I 

IN THE FORM OF QUARTZ, 

CRISTOBAUTE,AFJD TRIDYMITE 

MAY BE PRESENT 

(SEE SECTION V) 

XI. PHYSICAL DATA 
BOIUNG POtNT Oeg F) NA MELTING FREEZING POINT 

SPEclFIC GR4VITY (H20 = 1 1 

VAPOR DENSITY (AIR - 1) 

ND 

25 NA 

NA NA 

VAPOR PRESSURE (mm HS) 

SOLUBltLITY IN WATER, Ck BY MT. 

L 

TERIAL OR COMPONENT 1 %  I HAZARDDATA 

1 r id 
LIGHT TAN TO GRAY POWER. NO ODOR 49.4 LBsl 

1 I SILICA 14808-60-7 12-65 I LOW CONCENTRATIONS OF 

1 

NA PH 1 
1 I I 

NA - Not Applicable ND - Not Determined 

o Registered Tradernut of Bmid Technology, he. bmkl Drilling Fl&, Inc. 
Copyright Ohfoid Corporation P.O. Box 1675, Houston. Texas 77251 

7n 'A 



AQUAGELQIGOLD SEAL@ Page 2 
BEST Sheet 

F 

0 
Iv= FIRE AM) EXPLQSION DATA 

AQUAGEL GOLD SEAL IS NOT FLAMMABLE AND NOT EXPLOSIVE, DOES NOT SUPPORT 
COMBUSTION. 
EXl7NGUISMNG MEDIA: WATER 

v. " HAZARD r n R M A T r 0 N  

CARCXNOGENICIn - SEE ROUTES OF EXPOSURE AND EFFECTS (BJ%QW 

ACUTE O M  LD50 ACUTEDEBMALWO AQUATIC TOXICI'IY U S 0  

R O m  OFEWOSUREAND EFFZCIS 

ND ND ND 

1 

fKIs PRODUCT CONTAINS FREE CRYSTAL= SUCA WHICH ACCORDXNG TO THE IARC HAS 
EXHIBITED llMlTED EVIDENCE OF CARCJNOGENICTTY IN HUMANS. PROLONGED plr)utATIN 
OF "E POWDER MAY RESULT IN SIUCOSB. A NONCANCEROUS LUNG DISEASE. OSHA FINAL 
LIMITS TWA - 01. rngfm3. lF CRISrOBAllTE OR TR3DYbUIE IS DETECTED, USE ONE HALF THE 
VALUE CALCULATED FROM FORKULA FOR QUARTZ 
EYES: RRRANT S m .  POTENTIAL JRRlTANT INHALATION: U A T I O N  TO LUNGS, NOSE, AND 
7HROATT; PROLONGED RWAUTION MAY CAUSE LUNG INJURY OR DISEASE. 

EMERGENCY AM) mRsT AID PROCEDURES 

WASH AREAS OF CONTACT 
FLUSH EYES WITH LARGE AMOUNT OF WATER FOR AT LEAST IS A4WUTES. 

SOAP AND WATER 

cn ' 1  



Pago 3 
BEST Sheet AQUAGEEIPGOm SEAL@ 
VI. R E A C " Y  DATA 

cornmom CONTRIBUTING TO INSTABIU-~ 
THIS PRODUCT IS STABLE UNDER NORMAL DRILLING CONDITIONS. 

INCOMPATlBILlN 

NONE 

HAZARDOUS DECOMPOSITION PRODUCrS 
NONE 

CONDITLONS CONTRIBUTING TO HAURDOUS POLYMERIZATION 
NONE 

VII. SPILL OR LEAK PROCEDURES 

NORMAL HOUSEKEEPING, CAUSES SLIPPERY SURFACES WHEN WET- 
!STEPS TO BE TAXEN IF MATERIAL IS W E D  OR SPJUED 

WASTE DISPOSAL MEIHOD 
DEPOSE OP IN ACCORDANCE Wmr LOCAL. STATE, AND FEDERAL REGULATIONS 

v m . I N D U ~ H Y G I E N E C O r n O L M E A S U R E S  
W N R U T I O N  REQUIREMENT3 

MECHANICAL, GENERAL ROOM VENTEA'IION 
USE LOCAL VENTILATlON TO MAINTAIN TLV (SEE SECTION V) 

- 
SPECIFIC PERSONAL PROTECTTVE EQUIPMENT 

RESPIRATORY 
USE A NOSH APPROVED MECHANICAL RLTER RESPIRATOR FOR NON TOXIC DUSTS, 

EYE 
NONE REQUIRED 

NONE REQUSRED 

OnaERCLQTXINGANDEQUIPME~ 
APRON, EYEWASH STATION 



Page 4 BEST Sheet AQtJAGEL@GOtD SEAL@ 
IX SP~IALPRECAUTIONS 

AVOD PROtONGED INHALA'TTON. 
RECOMMENDED LABELING: 
FRONT PANEL: CAUTION 
SEE BACK PANEL FOR CAUTION BEFORE USE 
BACK PANEL CAUTION 
THIS PRODUCT CONTAINS FREE CRYSTALLINE SUCA WHICH 
ACCORDING TO THE IARC HAS EXHXBmD UMLTED EVIDENCE OF 
CARCINOGENICITY IN HUMANS. PROLONGED INHAU'IlON OF THE 
POWDER MAY RESULT IN SILICOSE. A NONCANCEROUS LUNG 
DISEXE. AVOID CREATING D U S n  CONDlTIONS AND USE A NIOSH 
APPROVED DUST RESPIRATOR 

OTHER HANDUNG AND STORAGE REQUIREMENTS 
STORE IN SHELTERED AREA, OR COVER FOR MOISTURE PROTEC7TON. 

- -  

x D E P A R ~ O F  TIUN~PORTATION-INFORMATTON 
PROPER SKIPPING NAME : PUCARDS : 

NOT REGULATED NONE 

KAZARDCLASS: 
NOT HAZARDOUS 

HAZARDOUS SUBSTANCE : 
NONE 

IABn : 
NONE 

REWRTABLE QUANTITY : 
NONE 

ID NUMBER : 
NONE 

Prepared by 
Environrnealal Services 

DATE 
Augusfl991 



BEST Sheet AQIJAGEL@GOLD SEAL@ 
Page 5 

STATUS ON SUBSTANCE Usls 

hnprehcnsivc Envimnmcnui Response, Compensation and Liabiliy Act of 1980, (CERCLAI requires notification o 
he National Response Cenrer of release of quantities of Hazardous Substances equal to or greater rhan &e reportable 
panfirics CRQs) in 40 CFR 302.4, 

~ompostnts present io fhk product which may quire  notification an: 
ChemicnI CAS Nmber 

NONE 

hperfund Amendments and Rcauthorizarion Act of 1986 (SARA) Tide 
h b o l d  PIanning Quantities V Q s )  and release reponing b a d  on RQs. 
:omponenu present in his product at a Irvd which could rcquk reponing under Ihe stante arc: 

q u i r t s  erner:rgency planning based on 

NONR 

;ARA requiter the submission of annual repomr of toxic chemicals Bat appear in 40 CFR 372 (for ShRA 313k This 
nformnrion m u t  be included in all MSDS that are copied and distributed for his marcrial. 
:omponenu present in this product at a level which could q u k  reponing undu rhc statute arc: 

NONE 

roxic Substances Conml Act (TSCA) 
be ingrcdienb of &is product arc on rhe TsCA invenlory. 

WI =ATE RIGHT TO KNOW 

QUARTZ IS ON CANADlAN WHMIS (WORKPLACE HAZARDOUS MATERIAL WINFORMATION SYS- 
TEM) INGREDIENT DISCLOSURE UST, MASSACHUSETl3 SUBSTANCE LIST, NEW JERSEY RIGHT' TO 
KNOW HAZARDOUS SUBSTANCE LIST AND PENNSYLVANIA HAZARDOUS SUBSTANCE US. 

Prepared b y  
Enviroanmtd scrvim 

DATE: 
August,1991 



porrrrr(&cMolL.lbrlrrd&fJ 
AOUASET 

”From 1986 ACGIH Hand Book as inert nuisance dust 

Nm’ BIrJr m w l w ~  I m y h m o d  -. urn 
trknuorno NJ.64 nr z p . o , ~ b r m v l a d &  rrdu* ow. 

LCuulrdur’r Nm 

-.a (-. 9R.c w. Sam. uld ZlP coal 
Fluid Tech, Inc. 

4335 k’est Tropicana Suite #3 

Las Vegas, NV 89103 

EmrC)rryTIlsOhor- 

TJcprr*leNunWbrWamulocr 

Orr. pnpvd 

s;aUrue d Prapua (w(=W 

(70’) 871 - 1881 

(702) 871-1884 

11/15/87 

&Gng Pour: .S(xak Giawry (np - 1) 

Mcnvrg Pant 

EvlporalDn Rue 

NA Bulk Density 

NA A D D r O X .  

V a p x  Preswrre (mm ng) 

V l p ~ r  3enrry  (AJR - i) 
NA (Butyl *carto 1) 

72g ft3 
0 

1400 c 
NA --- 

f h h  Panl (Mahod Used) 

NA 
Flalnmam Lmvu LE1 U U  

NA NA NA 



Section VI - Health Hazard Data 

No -' No Fbucqs) d Ency: Inwalon? y ~ s  sin? 

VtnclClton Loul Ezhlusl 
Yes, if prac t i ca l  

NA u=--m (Gsner./l 

. -- - 
H a a h  H-ds ( h e  .nd chmv) 

A c u t e  ( s h o r t  term e x p o s u r e ) :  cough  if e x p o s e d  t o  d u s t  l e v e l s  

h i g h e r  t h a n  TLV's. 

s z l i c o s i s  if c o n s t a R c l y  e x p c s e d  t o  d u s t  l e v e l s  h l e h e r  t h a n  TLV's.  

C h r o n i c  (long term e x p o s u r e ) :  may  l e a d  t o  d e v e l o p m e n t  o f  

NTP7 n o t  l i s t e d  --'not l i s t e d  --') No 

- None 
ah# 

NA 

and Sym9lo~ns d Exposure 
Long term e x p o s u r e s  t o  d u s t  in e x c e s s  of TLV's may l e a d  t o  s i l i c o s i s  

Medical coodiriw 
Generally ~ g g r a ~ t e d  Expoune Any r e s p i r a t o r y  i l l n e s s  

t firs! Aid Procedures 
Zemove a f f e c t e d  p e r s o n n e l  f r o m  d u s t y  area t o  c l e a n  a i r  

Section VI1 - Precautions for Safe Handling and Use 
Steps 10 0e Taken in Case hiaterid 1s Released 01 SpiW 

Avoid b r e a t h i n g  d u s t ,  use r e s p i r a t o r  a p p r o v e d  
for s i l i c a  b e a r i n g  d u s t .  Vacuum o r  sweep up d u s t .  

Waste Olsposd Method 
Dispose o f  in s a n i t a r y  l a n d f i l l  

Preclutmns Io 80 Taken YI Hand&ng 3 r d  Slonog 
Use NIOSH/MSHA a p p r o v e d  r e s p l r a t o r s  f o r  s i l i c a  b e a r i n g  

d u s t  when d u s t  levels e x c e e d  TLV's. 
clhcr Precaulans 

If wet down on f l o o r s ,  material w i l l  become s l i p p e r y .  



hbnd=aw’r Nun €J=Q-=YT-- 
F l u i d  Tech. Inc. (702) 871-1884 - 

f-. SVwt Sum. m Z / P W /  
4335 WestTroprcana Sui te  ~3 

Las Vegas, NV 89103 

T ~ ~ b X ~  

Oam Prqlafd 

(702) 871-1884 

11/15/87 - 
% w u e  d PRPu- (wm-4 

- 
Section 11 - Hazardous IngredienWldcntity Information 

t=Lrsh poln( (Method used) 
NA 

Mineral D u s t s  Total d u s t  15 mg/m3 10 mg/m3* 
including low conc. Resp. d u s t  5 mg/rn3 5 rng/rn3* 

F- Llmu E L  UEL 
NA NA NA 

- 
of crystal ine s i l i c a  

+From 1986 ACGIH Hand book as  i n e r t  nuisance d u s t .  

Section Ill - PhysicaKhernical Characteristics 

1 I 



Section VI - Health Hazard Oata 
% t ~ @ r )  d €niW I&balalUn? slwr? hgeacn' 

Yes YO 0 
H d I h  Hrurds  (A&ie .nd Cruar) 

A c u t e  ( s h o r t  term e x D o s u r e ) :  c o u e h  i f  P W S P ~  tn 1 l l q r  1 p ? . p ]  q 

Vcnldaim Lool Exruun 
Yes, i f  p r a c t i c a l  

NA 
w w  m J 9  

h i g h e r  t h a n  TLV's . '  C h r o n i c  ( l o n e  term -urP) mav l e a d  t o  d e v e l o o m e n t  o f  

- None 
ouu 

NA 

s i l i c o s i s  i f  c o n j t a n t i y  e x p o s e d  t o  d u s t  l e v e l s  h i g h e r  t h a n  TLV's. 
NTP7 n o t '  l i s t e d  w-7 n o t  l i s t e d  Om- Ilo 

Praeam Glover 
Not n e c  essa r y 

s(sN and symptw d Expawe Long term e x p o s u r e s  t o  d u s t  i n  e x c e s s  of  TLV's may l e a d  t o  s i l i c o s i s  

€p Pa- 
S a f e t y  g l a s s e s  

Emtrgecuy and firs aid ~rocedraes Remove a f f e c t e d  p e r s o n n e l  from d u s t y  area t o  clean a i r  

Section VU - Precautions for Safe Handling and Use 
st- 10 6e Taken m Case Material Is Released OT sglled Avoid b r e a t h i n g  d u s t ,  u s e  r e s p l r a t o r  a p p r o v e d  

Vacuum o r  sweep  u p  d u s t .  f o r  s i l i c a  b e a r i n g  d u s t .  

Waste ocsoosal Method 
D i s p o s e  of i n  s a n i t a r y  l a n d f i l l  

Use NIOSH MSHA a p p r o v e d  r e s p i r a t o r s  fo r  s i l i c a  b e a r i n g  
Pmamons Io 60 Taken UI Handbng and Smng 

d u s t  when d u s t  l eve l s  e x c e e d  TLV's 
olhcr PrCUUlMs ~- - - 

If w e t  down on floors, material w i l l  become s l i p p e r y .  



~ 3 3 5  !.iest Tro'picana Suite if3 

Las Vegas, NV 89103 
1 

Sgwwa a( Prqxfw (cprol.rl 

Section I1 - Hazardous lngredientdldentity Information 
olhu m s  

Huvdan canoa?enu (!%edc awmkal my: C o m m  Nune(s)l 0- =L MXJH n v  RecaTvncndcd +b (0pCo-W 

Xneral dusts Total dust 15 rng/m3 10 me/m3* 
including low conc. Resp. dust 5 rng/m3 5 me/m3+ ~. 
of crystaline silica 

"From 1986 ACGIH Hand Book as inert nuisance dust. 

( 7 0 7 )  571 -1 984 

1 I/  15/87 
Date Propued 

Seciion I l l  - PhvsicaUChemical Characteristics 

V.gOr W y  (AJR - 1) 

Speak Giaw~y ( H f l  - 1) 
NA Bulk density 1 60#/ft3 
NA Auurox. 1400" C 

N A 
Evqwarmm Rue 
(&a~( k a a t e  - 1) NA --- 

fl&~ f'm (MClhOd U w  FcunrruDca LKnCS 
NA NA 

LEL UEL 
NA NA 



H U W  

_-, 

h i g h e r  t h a n  TLV's. C h r o n i c  ( l o n g  term e x p o s u r e ) :  rnav l e a d  t o  d e v e l o p m e n t  o f  

May cccu Ccd~imns to Avod 

w1 Na oau 
VOnP  

Y 

s i l i c o s i s  i f  c o n s t a n t l v  e x p o s e d  t o 7 u s t  l e v e l s  h i g h e r  t h a n  TLV's. 
NTP7 w-7 w - 7  

vm4a1Ul Lool ExIuuSI 
Yes, i f  Dract ical  

--@ NA 

S ~ S  .nd Svmpan~ d W t e  
Long term e x p o s u r e s  t o  d u s t  i n  excess of TLV's rnav l e a d  t o  ~ i l ~ r ? q ? ~  

SQSorl 

ouv ~ P 

NA 

Meal condlwru 
Gawa~ty  cggsamicd Expowne Any r e s p i r a t o r y  i l l n e s s  

*a- G m  
Not n e c e s s a r y  

Grvrge~y ud F u ~  Ad Procedues 
Remove a f f e c t e d  p e r s o n n e l  from d u s t v  area t o  c l e a n  a i r  

Section VI1 - Precautions for Safe Handling and Use. 
SleFs (0 8c Taken m Case M a i d  k Rete& or Spacd 

A v o i d  b r e a t h i n q  d u s t ,  u s e  r e s p i r a t o r s  a p p r o v e d  f o r  
s i l i c a  b e a r i n o ,  d u s t .  Vacuum o r  s w e e D  U D  d u s t .  

E* P a r a m  
S a f e t v  Rlasses 

Waste O q x z a  M e i W  
D i s p o s e  of  i n  s a n i t a r y  l a n d f i l l  

PrauuDns lo 00 T a h  n t-~wkq ana Smnq 
Use NIOSH/MSHA a p p r o v e d  r e s p i r a t o r s  fo r  s i i i c a  b e a r i n r  

d u s t  when d u s t  l e v e l s  exceed TLV's. 
ahcr Prcuulans 

I f  w e t  down on f l o o r s ,  material w i l l  become s l i p p e r v .  

~~~ ~ 

Section VUf - Control Measures 



A66m sawc cry sre rrdZPc0d. 
4 3 m s t  TroDYcana Ave., duite #3 

I 

4/12/88 Ora  Proparad Las Vegas, NV 89103 

(702) 871-1884 
T & @ % n m M A d m r b r h b m u r c n  

Mineral dusts Total dust 8.5 mg/m' 5.7 mg/m3* 
including less than 2.3% ' 2.3 mg/m3 2.3 mg/m '*  
Chrystaline Silica 

*From 1988 ACGIH Hand Book as inert nuisance dust.containing 2.3% Silica 

Baling Poia 

V w  Pressure (rnm Hg.) 

Speak G f a W  (HP - 1) 

Meliing Pan1 
NA Bulk density 41=,  3 

N A  Approx. I1400" c 

UrWbuJ Fua and HUU,~S 
Normal precautions for mineral dusts should be exercised. 

* I n  aerosal d u s t  form 70 g/m3 could €ash w i t h  spark. 
a4orodUc4Y buar) #HA 174. %I 1985 

Fksh Panl (Method Uud) FLuMuDca LHncs LEI. 
None NA * NA 

f 

UEC 
NA 



HazMhJ¶ - 
h i g h e r  t h a n  TLV's. C h r o n i c  ( l o n g  term e x p o s u r e ) :  may l e a d  t o  d e v e l o p m e n t  of  

s i l i c o s i s  if c o n s t a n t l y  e x p o s e i i  t o  d u s t  l e v e l s  h i g n e r  c n a n  iLv s .  
-- . , I  

-- 

NrPl n o t  l i s t ' e d  uRcv7 n o t  l i s t e d  -- No 

*- CardkauUJAvad 

W N a G l X u  

None 

x 

%P3 s m a m  d Expmvre Long term e x p o s u r e  t o  d u s t  i n  e x c e s s  of TLV' s  may l e a d  t o  s i l i c o s i s  

Vm110tGfl 

. . -  
i . - -  

- None Loul EZIUUUP 
Yes, i f  p r a c t i c a l  

M - n u l W w  cuwr 
NA NA 

hied- CardrlDN 
G u e d t v  -led b E-e Any resp i ra tory  i l l n e s s  

Remove a f f e c t e d  p e r s o n n e l  f r o m  d u s t y  area t o  c l e a n  a i r  EmcrpeKy and F i a  w ProCedua 

~ _ _  ~~~ ~ _ _  

Section VI1 - Precautions tor Safe Handling and Use. 
Steps to 8e Taken m Caw Malemi fs ffdcased ff SplDed 

Avoid  b r e a t h i n g  d u s t ,  u s e  r e s p i r a t o r s  aporovza  f3r 

s i l i c a  b e a r i n g  d u s t .  Vacuum o r  s w e e p  u p  d u s t .  

W a c  Meihod 
Dispose o f  i n  s a n i t a r y  l a n d f i l l  

Pre=aurons to Be Takm ~1 ~ a ~ i m g  md Slonng 
Use NIOSH/MSHA a p o r o v e d  r e s p i r a t o r s  f o r  s i l i c a  b e ? r : n ~  

d u s t  when d u s t  l e v e l s  e x c e e d  TLV's. 
Ohtr Prccauirons 

I f  w e t  down on floors. material w i l l  become slioDerv. 

~ _ _ ~  
WoruHyqens Prwtres Good h o u s e k e e p i n g  as  f o r  a n y  i n e r t  dustv  material .  



P.O. Box 507 RECEIVED - 
- - - .  

El Dorado, Arkansas 71 737 6507 

Polymer Drilling Sys tern 
P.O. Box 507 
El Dorado, AI? 71731 

1- 501-836- 5 70 7 

HvrLrous Silicate o f  Abrnina/'&aainP: Sodim b n t o n i  te 

SIXXION I1 I-lmmma-m 

34TERIAL OR C0MPO"I 

Fre5 Crvstalline Silica 
IIAZARD DATA 

C ~ ~ C F ~ C  e-osure over the TLV m a y  result i n  

1 silicosis or other resDiratorv ailments. 

I SPECIFIC GXAVITY ( H 2 0 = l )  

1 S m O H  I11 PHYSICNA DATA 

BOILING POINT (OF) 

Not Auplicable I 2.6 , 

VAPOR PRESSURE (m Hg) 1 VAPOR DEXSITI (AIR = 1) 
Not ADblicable 1 Rot ADDlicable 

EVAPORATION RATE 1 SOLUBILITY IN WATER 
Not Amlicable I Ewligiblc 

APPEARLKE APTD ODOR DEXSITY ZOO C: 

Yellow, .blue, brown ,sanules. or pol-der . 
Earthv odor.. LTCOMPACTED: 62 lbs/cubic foot 

I 

~~ 

H A z k T 3 w u s Y D  I D D ~ I F I C X E O N  
0 Furonability DEGREE OF M A R T )  - 1 Health Hazard 

- -  . .- - -.. 
0 Reactivity 4 = ExmEIE 

3 = Hi$l 
2 =.Moderate 

-.. 
1 = Slight 
0 = Insignificant 

Telephone 1 -800-24-ORILL (501) 863-5707 

c - 
.._.- _.. - -  - .. . . 



PO:.YMER DRJlLlNG SYSTEMS ''A" " 

P.O. Box 507 
El Dorado, Arkansas 71 731 43507 

. .  , .- 

Polynier D r i l l i n g  Sys terns 
P.O. Box 507 
E l  Dorado, AR 71731 

1-501-536-5707 

HAZARD DATA I d  
Frez' C r y s t a l l i n e  S i l i c a  1-9 ICnrcric emosure over t h e  TLV m a y  result i n  

1 s i l i c o s i s  o r  other  r e s p i r a t o r y  a i l n e n t s .  

S r n O P T  I11 PRYSICAT, DATA 

BOILING POINT (OF) SPECIFIC GX4VITY ( H , O = l )  
Not ADplicable 2.6 , 

I 
VAPOR PRESSURE (m HE> I VMOR DEXSITY (AIR = 1) 
Not AprJlicable got  ApDlicable 

EVAPORATION RATE I SOLLiBILITi I N  WATER 

ArPrnRANCE Arm ODOR I DEiSITY @ 20' C:  

Yellow, .blue, brown s a n u l e s  or poTvder. 
Earthy odor.. CTNCOrPACTED: 62 l b s / c u b i c  f o o t  

HAZILSDOS Y D  IDENTIFICATION 
1 Health Hazard 0 F m a b i l i t y  DEGREE OF HAZARD - - -  - 1- - -_. 
0 R e a c t i v i t y  4 = EXTREfl 

3 = f i z h  
2 =.Moderate 
1 = S l i g h t  

-.. 0 = I n s i g n i f i c a n t  

.___ -1.. .,-- 

Telephone t -800-24-DRILL e (501) 863-5707 

.- 
- . - -  



-- . ,  

S W I O N  rv FIRE ME EXPLOSION DATA 

THEIESROLD LILCIIT VALUE 

Use TLV fornula f o r - c q s  ta l l ine  f r e e  s i l ica .  @ S A  perniss ib le  e.mosure l i m i t  

4 rnE/E!-:TotaL Dust, 1 . 5  mE/X resnirablo, 2us t .  Free S i l i c a  Cas. No. 14808-60-7 
3 3 Sodium Bentonite Cas. No. 1302-78-9 

EFFECTS OF ~OVEEXPOSLRE 
Chronic exposure over TLV nav r e s u l t  i:: s i l i c z s i s  o r  other r e m i r a t o m  ailments. 

C n s t a l l i n c  S i l i c d A b h a  Quartz has bee? l i s t e d  bv the IARC as 2.4 carcinogens. 

SKIN 

Potent ia l  i r r i t a n t .  P z t e n t i a l  i r r i t a n t .  

IN-WATION 

I r r i t a t i o n  to  lungs,  
nose, and throat .  

EXERGEXY FIRST A I D  PROCEDURES e: Flush with water. %IN: Wash e t h  saaD and water. 

If inhaled and effects occur ,  move t o  fzzst? air.  
S E T I O N  VI: R E A ( X E V I T Y D ~  t 

CONDITIONS CONTRIEUTIXG TO INSTABILITY INCOEIPATIBILITY 

S t a b l e  None 

HAZARDOUS DECOMF'OSITOM PRODUCTS WARDOUS POLYMERIZATION 
- None W.1 not occur. 
SEXXION V I 1  SPmL OR LEIK REEEURE!! 

STEPS TO TAKE IF  MATERIAL I S  RELFASED OR SPILLED 
If uncontaminated, sweeg up o r  c o l l e c t .  and reuse product. 

WSTE DISPOSAL tECI-IOD 
Can be disposed o f  in apDroved landfill. 

" R 4 L I Z I N G  CHDIICALS 

Not Applicable 

-. - 

2 



31.s3IRATORY P2OTECTIOPT 

Sufficient to  !<eon d u s t  levels below the TtV for cmstallinc silica. 

PROTECTIVE GLOVES 

Seneral dutv work ploves. 
. *. 

EYE PROTECTION 

If h i g h  dust c m d i t i c n s  exist, t i z h t  f i t t i n g  ~ o q l e s  are  recommended. 

Evewash 
SETION IX SPl3xAL m m o N s  

PRECAUTIONS TO BZ T.LW IN HAXDCIXG AND STORING 

Store out of t5e seather. 
walk are&. 

Product becomes s l i p p e r y  when wet. Avoid contact vater i n  

O T I D  PRECALZONS 

PREPARED BY: POL'iL'ER DRILLING SYS'EtIS I DATE: NOVEXBER, 1988 

e .  3 



POLYMER DRILLING SYSTEMS 

Ei Dorado, Arkansas 71 731 -0507 B E 1J T 0 N I T E 

TDSCo Xatural Gel, PDSCo High Yield, PDSCo Grout, and 9SCo Plug, and Granular Seal 

Polymer Dri7",7a S v s t a s  (501) 863-5707 - 

105 14. Sham St.. P.9. Box 507, El Dorado, AR 71731 

Hydrous Siliczte of Ahmina/Wyoming Sodium Bentonite 
SECTION I1 l3G- I X G R E D ~  

Material or Free Crystalline Silica 

Percentage: F-& 

Hazard Data: Chronic exposure over the TLV nay result in silicosis or other 
ressiratory ailments. 

SECTION I11 PHYSICAL DATA 

Boiling Poirit (F"): Not Ap?licable 
Vapor Presuctrrl- (m 3 g ) :  
Evagoration Rate: tbt Applicable 
A??earance end mor: 
Specific Grzvity (E,O=l) : 2.6 
Vapor Densitp ( P i r = l ) :  Not Applicable 
Solubility 5 L k t z :  Kegligiblz 
Density @ 20" C: kcompacted: 62 lbs/cu5ic foot 

Xot Ap?licable 

Yellow, blue, brown granules or powder. Earthy odor. 

Health Hazard: 1 
Reactivity: 0 
Flmability: 0 

DEGREE OF HAZARD 

4 = Eza2EtE 
3 = .Hi$ 
2 = Noderate 
1 = Slight 
0 = Insignificant 

Telephone 1 -800-24-DRILL' (501) 863-5707 



sh Point: Not Applicable Flarmnable Limits: Non Flammable 
\ 

S m I O N V I  HEALTKHAZARDDATA 

TEi3ESdOm LIXT VALUE. 
exposure limit 4 m g d .  

Use TLV formula for cystalline free silica, OSHA permissible 
Total Dust, 1.5 mg/d respirable dust. 

Soirium Eentonite Cas. No. 1302-78-9 
FIZZ Silica Cas. No. 14808-60-7 

E;t.CTS OF OVEXEXPOSURE: 
respiratory ailments. 

Chronic exposure over TLV may result in silicosis or other 

WCIXCGEHICITY (IARC, 1987., concludes that there is limited evidence to suggest that over- 
exposure to crystalline silica [through inhalation] may be carcinogenic to humans.): 
Crystalline Silica/Alpha Quartz has been listed by the IARC as 2A carcinogens. 

SUY: Potential irritant. EYE: Potential irritant. 

EXEXGEXY FIRST AID PROCEDURES: 

Inhalation: Irritation to 
lungs, nose, and throat. 

Eves: Flush with water. Skin: Wash with soap and water. 

& h a l e d  and effects occur, move to fresh air. 

CONDITIONS CONTRIBUTING TO INSTABILITY: Stable 
INCOMPATIBILJTY: None 
HAZARDOUS DECOMPOSITION PRODUCTS: None 
HAZXRWUS POLYMERIZATION: IUl not occur. 

SIXTION VI11 SPILL OR LEAK PROCEWRES 

STEPS TO TAKE IF IIATERIAL IS RELEASED OR SPILLED: 
and reuse product. 

If uncontaminated, sweep up or collect, 

F.JAsIIE DISPOSAL MEZIOD: Can be disposed of in approved landfill. 

NELTFALIZING CHEMICALS : Not Applicable 

SECTION IX SPECIAL P F U J X T I O I T  INFORMATION .- 
?IRATORY PROTECTION: Use NIOSH approved dust respirators, with approved TC-22C-xlc(. 

VENTILATION: Sufficient to keep dust levels below the TLV for crystalline silica. 

Page 2 
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SETION DI: (COMI'D) 

9 0 X T I V E  GLOVES: General work gloves. 

EYE PROTECTION: 

OlMER PROTECTNE EQUIPMELUT: Eyewash 

SpEx=IAI, PRODXTXON INF'ORMATION 

If high dust conditions exist, tight fitting goggles are recommended. 

ETIONX SPECIALE%EGWlTONS 

PXECAUTIOHS TO BE TAKEN IN HANDLING AND STORING: 
s f i p = r y  when wet. 

Store out of the weather. Product becomes 
Avoid contact water in walk areas. 

PREC4UTIONS: None 

PREPARED BY: Polymer Dril l ing Systems DATE: July, 1989 

Page 3 



AMERICAN COLLQID COMPANY 

218 
101 

Page 1 o f  3 

Respirable Crystpitine Cucrt; 
NIOSH 

2-ox 

p:ecer.t <iUA> 

proposed ( T h A j  

riui sance Dust 
- Respirab!p - total Oust 

3 3. t w m  



AMERICAN COLLOf r) COMPAWY 

Cne North Atltngloon 1500 West Shute Ortve 
Arlington Heights l$llncI* 50004.143d >sa 
(7@8) 392-4600 Telex T T  4330321 
Fax (70s) 509-6196 21% 

1 0 1  

CondCtfonc to A v o i d  - Sone Knc,ur? 



Sne Ncnn Arirngton - '500 Me?: Sr dr6 Drive 
Arltngtor ;telghra iwols 60004 l d 3 d  USA 
(703) 392-4800 u Te:eu IT7 -1330321 

218 
IC1 

Fa* (MB) 506.6199 

Page 3 o f  3 
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e AMERICAN COLLOID COMPANY 

51401 
SlZOl 

Nuisance Oust - Respirrrbie 
- Totel Dust 

2% 



c, 
t - .  ?i 

& e  b r t h  Arllnpon 1500 West Shure Drive 
Aflingtor H8)gtitS. !:!mas 60000-1436 * USA 
(708) 392.4800 Tsiex IT 433~321 
F a  (708) 5PB-6199 

51401  
51401 

Page 2 o f  5 



AMERICAH COLh01b COMPANY 

2RODi 2 :  

one NOnh Arling1c.q g50C W?st Shdre Drke 
Arlington Hetphte, !Ilrncls 60004-1434 USA 
(7U8) 392.4600 Tclei IT7 4330321 

51601 
51401 

F a  (7'Os) 508.8199 

Special - none Required 
Other - None Required 
Eye Protect Icn Seco;mnended 



APPENDIX K 

ACCIDENT REPORT 



FORM HS-4 
APPLIED ENVIRONMENTAL, CONSULTING, INC. 

INCIDENT INVESTIGATION REPORT @ Accident* Unusual Occurrence 
Injury/Illness* Near Miss 

1.Project No.: Project Phone No.: 

Project Location: 

2.Employee’s full name: Employee Number: 
If subcontractor, give name/address: 

3. 

4. 

6. 

10. 

11. 

12. 

Address (Home): 

(City/State/Zip Code) 

(Phone No.) 
Date of birth: 

(M/D/Y) 
Job Title: 

Date and time of occurrence: 

5. Social Security No.: 

7. Assigned Division: 

Date and time reported to company: 

Date employee began to lose work time: 

Estimated/Actual date of return to work: 
Describe the apparent extent of injury or illness and parts of body affected (laceration, burn, 
fracture-rt. lower leg, It. index finger): 

13. 

14. 

Describe treatment given (x-ray, stitches, etc.). If hospital or doctor, give name, address, and 
phone number and attach return-to-work slip: 

Did a chemical exposure occur? If yes, what known contaminants were present? What .type of 
exposure occurred? (Inhalation, ingestion, skin contact, etc.): 

Ad. Describe fully how accident happened, give causes and results. Attach another sheet if 
necessary. 



16. 

0 7. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

0”. 
26. 

Exact Iocation where incident occurred: 

Names and addresses of witnesses to the incident: 

Were emergency procedures adequate? 

Who was directly supervising the work? 

Work schedule at time of incident: hours per day days per week 

Level of personal protective equipment utilized at time of incident: 
(Circle) A - B - C - D 

What direction or training had been given on the task? 

How can you or the company prevent similar incidents from happening again? 

Did personal protective equipment fail (Tyvek torn, glove ripped, respirator failed, etc.)? 
Describe: 

What action has or will be taken to prevent similar occurrences? 

Additional comments: 

Signature: Date: 
(Employee) 

Signature: Date: 
(Site Supervisor) 

Signature: Date: 
(Safety Official) 

* Fill out form compIeteIy and accurately. Within 24 hours, send a copy of the completed form to 
the Corporate Industrial Hygiene Manager, Office Manager, and Administration Manager, send 
original report to Corporate Industrial Hygiene Department in Englewood. Retain a copy at the 
job site. 

Attach to report any related information (photographs, doctor slips, witness statements, etc.). 

e injured employee shall contact their home division office for further instruction and forms to be 
completed on work-related injuries/illnesses. 

2GSRMlFORMHS.4 



APPENDIX L 

NIOSH METHODS 



4PF: 24 '92 10:IQ FROM 383 978-2358 TO 9-69444lE1 PAGE. Q02 

e ELEMENTS (ICP) 

H.W. :  Tiib1e 1 
ItlHuu: 7300 
ISSLAD: 2/15/84 

.. . 

FLdY RAW. I Lo 4 

S H I m T :  mvtine 

W L E  STMILITY: stable 

B W S :  2 to 10 field blanks per' set 

Accu#cI 

RpIlcE SNDIED: not studied 

8w; nafte identified 

OVERSLL FWiCISXW (sr): wt evaluated 



REAGENTS : 
1. Nitric acid, m c .  
2. Perchloric acid, cmc.* 
3. Ashing acid: d:1 (u/v) &:HC104. 

nix 4 volcpres cox. with 
1 volune mnc. K1clOd. 

4.  Calibration stock solutions, 
loo0 uq/ml. Carmer-cially available, 
or prepared Per instwent 
nranufacturer’s recPRaendation {see 
s tq l  171. 

5. bilutim acid, 45 %+ 1% M104. 
hbd 50 mt ashins acid to COO mL 
water; dilute to 1 L. 

6. Argon. 
7 .  Distillcd,doionizcb uter. 

E[ZUIPMNI : 
I .  Sapler: cel l u l m  ester memrane filter, 

O.b-rm, pore size, 31- diameter; in casette 
filter holder. 

2. Personal -ling p n p ,  t to 4 Urnin, with 
flexible connecting tubing. 

3. Inductively coupled plasmwtamic mission 
spxtrasreter, equipped as specified by the 
manufacturer for analysis of elermts of interest. 

4. Qegulator, two-stage. for argon. 
5. bakers. Phillips, 12%. or Griffin, 5 0 4 ,  uith 

uatchqlass covers.* 
6 vnlimtric flasks. 10- and 100- ml.* 
7 A<wrted valunetric p k e t s  as n W . *  
R uotplat,, trrrface tenperattire 150 F. 

wtlsan all glasswarr, uith c m .  nitric acid and 
rinse thoroughly in distilled Ht@r hpfnre use. 

W L E  PREPARATKN; 
3. Open the cassette filter holders and transfer tM .;arPIes and blanks to clean beakers. 
4, Add 5 nh ashing aeid. Cover with a watchglass. let stsnd 30 min at tcjaperatum. 

5. Heat dc~ hotplate (1M OC) until ca. 0.5 ml twaaim. 
NOTE: Start a reagent blank at this step. 

NOTE: Scrpe species of L i ,  lh, Ik, Sn, w, and Zr Uill not be cupletely solubilized by this 
procedure. Alternative solubilization techniques for n ~ s t  of these elamts can be 
found elsehere 12.3.4.5.6.11. 

6. k!d 2 mL a*hing acid and repeat s- 5. Repeat this step until the soluticm i s  clear. 
7 .  Reraove uatchglarr and rinw into the beaker w i t h  distilled rater. 
8. Increase the teuperrtum to 1 9  *PI and take the -le to dryless. 
9. bissalvc the resicha in 2 te 3 d dilutim acid. 

10. Transfer the solutions quarrtitdtively to lhbw voltnetric flasks. 
11. Oilutc t8 vollrpe w i t h  dilution acid. 



APP 24 '92 ?0:11 FROM 3W3 978-2358 TO 3-6944310 PAGE. OW4 

d. Cu, Fe, Na, Pt. 'Jr, Tc, Y; 
e .  Cr, K, $b, %, Ti, Zr; and 
f. S i ,  w [distilled water w l y )  

13, AMlyze a standard for every ten s q l e s .  
14. W r  r m e r l e s  ul th  It least two spiked W i a  blanks per twr rrarples. 

!E4smEmT : 
15. Set spectrorreter to conditions specified by roanufacturer. 
16. Analyze standards and sarpler. 

W E :  If the values for the -le$ are above tk range of the standhrds, dilute the 
solutions with dilution acid, reanalyze and apply the appropriate dilution factor in 
the calculatims, 

a 15/34 7300-3 



4PR 24 ‘92 18:11 FFOM 383 978-2358 TO 9-53444la 

Pmperties 
AtPRi c 
Meiylrt PIP, ‘t - -  
107.87 %I 
26.98 W 
74.92 R I M  
9.01 1278 

mC_rs 8rU 
112.46 321 
58.93 1595 
5z.m 1890 
63.54 1W3 
55.85 153s 
6.94 179 

24.31 6557 
54.94 1244 
95.94 6S1 
22.99 k 
58.71 1- 
30.97 44 

207.19 328 
1B.W 1769 
78.% 217 

118.59 232 
127.50 450 
47.90 1615 

204.37 304 
33-94 1890 

183.8s 3410 
88.91 t495 
65.37 419 
91.2t 1852 

2/15/84 



QPF: 24 '32 1E3:?2 FROM 383 973-2358 TO 9-6344410 PAGE. DO6 

EltrPerrt 

A9 
A i  
As 
Be 
ca 
cd 
ca 
Cr 
cu 
Fi? 

t i  
ng 
rn 
Ha 
Na 
N i  
P 
PL, 

Pt 
se 
Sn 
Te 
T i  
11 
V 
w 
Y 
20 

Zr 

a- 

Wwelengt h 
(MI) 

328.3 
3Qs.2 
193.7 
313.0 
315.9 
226.5 
231 -2 
205.6 
324.8 
259.4 
670.8 
279 6 
37 .6  
281 -6 

589.0 
221 -6 
2'14.9 
220.4 
203.7 
196.6 
190.0 
254.3 
334.9 
lW.9 
310.2 
zol .Y 
371 .O 
213.9 
339.2 

Instrunental Semi tivi ty Recovery 
toO (Intensity/ 0 2.5 pg/ Ca lo00 vg l  

(ng/nb) 

26 
16 
13 

10 
1.5 

1.6 
7.4 
1.3 
2.1 
3.9 
2.8 

0.4 
'I -0 

10 
3.4  

22 
17 
t5 
21 
64 
29 

17 

13 

24 

1.2 

3.2 

0.8 
0-6 
1.9 

Y m . )  
0.65 
0.23 
0.51 
1 .a 
0.49 
0.83 
0.38 
0.50 
0.72 
0.13 
0.48 
0.22 
0.74 
0.18 
0.76 
0.41 
0.17 
047 
0.69 
0.28 
0.43 
0.41 
ass 
0.22 
0 -88 
2.58 
2*35 
0.60 
0.88 

filter (bl 

111 
93 

103 
107 
99 

107 
io I 
98 
98 
94 
89 

10s 
84 
94 

(C) 
105 
(C) 
10s 
106 
1M 
74 

102 
% 

103 
99 
35 
99 
IO1 
75 

- filter 

91 
100 
99 
90 
95 
99 
95 
106 
99 
97 
9s 

?06 
93 
88 

IO1 
97 
91 
95 
91 
37 
67 
94 

108 
99 
94 
23 

100 
94 
98 

Precision (sr) 

filter 
0.02 
e.092 
0.562 
0.040 
Q,a 
0'032 
0.040 
0.053 
0.036 
0,068 
0.171 
0 *w 
0.062 
0.023 

tcl 
0.027 

(e) 
0.060 
0.041 
o r w  
0.33 
D.CIs0 
O.oS1 
0 M? 
0.063 
0.053 
0.015 
0.013 
0.049 

fllter 

0.075 
0.023 
0.626 
0.034 
0.014 
0.020 
0.005 
0.016 
Q.c22 
0.016 
0.043 . 
0.027 
U.035 
0.0169 
0.945 
0 -020 
0.056 
0.0?1 
0.075 
0.049 
0.16 
0.063 
0.029 
0.017 
0.014 
0.M) 
0.013 
n.013 
0.m 

(a) Values reported wwe obtained w i t h  a ;brrell-Ash -1 1160 ICP; y*rformance may vary with 
5mtruPent and should be independently verified. 

@4 2.5 yg/fi\ter cwrepwh  to S rs/ms for a Soel air -la. 
(e) Blank levels too high k, make accurate deterninatfms 

I 

I 
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- 
NUISANCE DUST, RESPIRABLE 

dust mass, as specified by the METHOD: 0600 
Pmerican Conference of ISSUED: 2/ 15/84 
Governmental Industrial Hygienists 1 1 1  

FORMULA: The respirable fraction of the 

OSHA: 5 mg/m3 
NIOSH: no standard 
ACGIH: 5 mg/m3 

PROPERTIES: Penetrates the non-ci 1 iated 
portions of the lung; quartz 
less than 1% 

SYNONYMS: boron oxide (CAS #1303-86-2) and nuisance dusts 123, including alunina 
(CAS #1344-23-11, calciun carbonate (CAS #1317-65-31, cellulose (paper fiber; 
CAS #9004-34-6), glycerin mist (CAS #56-81-51, 1 imestone (CAS lr1317-65-3) etc. 

WPLING mASUREMENT 
I 

SAHPLER: CYCLONE + FILTER !TECHNIQUE: GRAVIMETRIC (FILTER WEIGHING) 
! 
!ANALYTE: mass of respirable dust fraction 

!BALANCE: 0.01 mg sensitivity or better; use sane 
! 

-W: lo00 L Q 5 mg/m3 I 

(10- Dorr-Ol iver cyclone + tared 
5-llm PVC menbranel 

I 

FLOW RATE: 1.7 L/min 

VOL-HIN: 75 L Q 5 */ma ! collection 
balance before and after saple 

!CALIBRATION: National Bureau of Standards 

! 
!RANGE: 0.3 to 2 mg per saple 

!ESTIMATED LOD: 0.2 mg per sarple 

!PRECISION: 68 r\g with 0.Olmg sensitivity 

SHIPMENT: routine ! Class B weights 

SAMPLE STABILITY: indefinitely 

BLANKS: 2 to 10 field blanks per set 
I 

I 

ACCURACY ! balance 151 
I 

RANGE STUDIED: 0.5 to 1C mg/ma (lab and field) ! 

BIAS: depends on dust size distributions [31 ! 
! 

OVERALL PRECISION (s,.): 0.043 to 0.145 (lab); ! 
0.144 to 0.227 (field) ! 
C41 I 

! 
hLICABILITY: The method measures the mass concentration of any non-volatile respirable dust. 
Besides inert dusts Ell, the method is recannended for respirable coal dust, which has an OSHA 
PEL = 2.4 mg/m3. The method may be biased where the respirable fraction is defined by the 
British Medical Research Council's criteria or the MRE horizontal elutriator 141. 
INTERFERENCES: Larger than respirable particles (over 10 pm) have been found in saw cases 
by microscopic analysis of cyclone filters. Over-sized particles in the -le are knawn to be 
caused by inverting the cyclone assdly. 
water-saturated dusts also interfere wi th the cyclone's size-selective DW rties. 
OTHER HETHOOS: This method is based on and replaces Sanolinp Data Sheet #29.02 161. 

I 

Heavy dust loadings, charged particles, fibers and 

2/ 15/84 0600-1 



NUISANCE DUST. RESPIRABLE HETt!OD: 06U? 

EQUIPRENT : 
1. Sampler: 

a. Filter: 3 7 m  diameter, 5.0-um pore size, polyvinyl chloride filter or equivalent 
hydrophobic menhrane filter supported with backup pad in a two-piece, 3 7 m  cassette 
filter holder held together by tape or cellulose shrink band. 

b. Cyclone: 
c. Smpling head holder: 

1 O m  brr-Oliver nylon cyclone. 

rigidly so that air enters only at the cyclone inlet. 
thiz holder mist keep thp. cassette, cyclone and coupler together 

2. Personal sarrpling p m ,  1.7 L/miii 5 5%. with flexible connecting tubing. 

3. Balance. analytical, with sensitivity of at least 0.01 mg. 

4. Static neutralizer, e.g.. Po-210; replace nine months after the production date. 
5. Environmental chamber for balance, e.g., 20 OC 
6. Vacuum desiccator. 

NOTE' Pulsatioc in tbe P ~ J I T I ~  flcw rw t t o  witIti:% I + 20% clf t h  !wan flm. 

necessary for substances with PEL'S below 1 m g / m 3 .  
A more sensitive balance will be 

0.3 OC and 50% 5 5% RH. 

SPECIAL PRECAUTIONS: None. 

PREPARATION 05 SAHPLERS BEFORE SAHPLING: 
1. Dry filters and backup pads under vacuum in the vacuum desiccator for at least 15 min. 
2. Release the vacuum, remove the desiccator cover, and equilibrate the filters in the 

3. Nwnber the backup pads with a ballpoint pen and place them, numbered si& mwn, in filter 

4. Weigh the filters in the environmental chanber. 

environmental c h h r  for at least 1 hr. 

cassette bot tan sect ions. 
Record %he filter tare weight. H1 (mg). 

a. Zero the balance before each weighing; 
b. Handle the filter with forceps (nylon forceps if further analyses will be done); and 
c. Pass the filter over an antistatic radiation source. 

not release easily fran the forceps or if filter attracts balance pan. 
electricity can cause erroneous weight readings. 

Repeat this step if filter does 
Static 

5. Place the weighed filters on top of the backup pads in the filter cassette bottan sections 

6. Reweigh the filters. If this tare weight differs by mre thar: 0.01 mg frm the first tare 
and allow to stand an additional 8 to 16 hrs in the envirowntal chanher. 

weight obtained in step 4 above, discard the filter. 
NOTE: Insert a rod through the outlet hole of the filter cassette bottom section to raise 

the backup pad and filter so that the filter can be grasped with forceps. 
7. Assemble the filters in the filter cassettes and close finnly so that ledkage around the 

filter will not occur. 
cellulose shrink band around the filter cassette, allow to dry, and mark with the sane 
rimer as the backup pad. 

interior. 
characteristics of the cyclone might be altered. 
prevent reentraiwnt of large particles. 

9. Assemble the sampler head. 
head to prevent leakage. 

Place a plug in each opening of the filter cassette. Place a 

8. Remove the cyclone's grit cap and vortex finder before use and inspect the cyclone 
If the inside is visibly scored, discard this cyclone since the dust separation 

Clean the interior of the cyclone to 

Check aligmnt of filter holder and cyclone in the swgling 

2/ 15/81 ObC3.-2 



pploD: 0600 NUISANCE DUST, RESPIRABLE 

0 SAWLING: 
10. Calibrate each personal sanpling punp to 1.7 L/min with a representative sampler in line. 
11. Sample at 1.7 L/min for 45 min to 8 hrs (76 to 816 L). Do not exceed 5 mg dust loading on 

the filter. 
NOTE: Do not allon the sanpler assembly to be inverted at any time. Turning the cyclone to 

anything mre than a horizontal orientation may deposit over-sized material f m  the 
cyclone body onto the filter. 

SMPLE PREPARATION: 
12. 

13. 

14. 

Wipe dust fran the external surface of the filter cassette with a mist paper towel to 
minimize contamination. 
Remove the top and bottan plugs fran the filter cassette. Place the filter cassettes in a 
vacuun desiccator under vacuum for at least 15 min, followed by equilibration for at least 
1 hr in the environmental charrber. 
Remove the filter cassette band, pry open the filter cassette, and remove the filter by 
inserting a rod in the outlet hole of the filter cassette. Handle the filters very gently 
by the edge to avoid loss of dust. 
NOTE: If the filter sticks to the underside of the cassette top, very gently lift away by 

Discard the paper tonel. 

using the dull side of a scalpel blade. 
wi 1 1  tear. 

This must be done carefully or the filter 

CALIBRATION AND QUALITY CONTROL: 
15. Zero the microbalance before all neighings. Use the same microbalance for weighing filters 

before and after sample collection. Calibrate the balance with National Bureau of 
Standards Class M weights. 

on the sapling procedures. The set of replicate wrples shwld be exposed to the sdme 
dust enviromnt, either in a laboratory dust chamber [ 7 1  or in the field [SJ. The quality 
control samples must be taken with the same equipment, procedures and personnel used in the 
routine field swples. 
control charts. 

16. Take two to four replicate samples for every batch of field saples for quality assurance 0 

Calculate precision from these replicates and record Sr on 
Take corrective action when the precision is out of control 171. 

REASUREHENT : 
17. Weigh each filter, including field blanks. Record this post-sapling weight, % (mg), 

beside its corresponding tare weight. Record anything remarkable about a filter (e.g., 
visible particles, overloaded, leakage, wet, torn, etc.). 

CALCULATIONS : 
18. Calculate the concentration of respirable nuisance dust, C (mg/mm), in the air volune 

sanpled, v (L): 

where: W1 = tare weight of filter before sapling (mg) 
W2 = post-sanpling weight of sample-containing filter (mg) 

8 t mean change in field blank filter weights between tare and post-sapling (mg) 
(+ or -1. 
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NUISANCE WST. RESPIRABLE RETHOO: 0600 

EVALWTION OF PETHOD: 
1. Bias. In respirable dust measurements, the bias in a sample is calculated relative to the 

appropriate respirable dust criterion. The theory for calculating bias is developed by 
Bartley and Breuer [3]. 
criterion for respirable dust, the cyclone's penetration curve at 1.7 L/min flow rate, and 
the size distribution of the abient dust. 
non-pulsating flow measured with a monodisperse aerosol by Caplan, Doemeny and Sorenson 
[SI, the bias in this method is shown in Figure 1. 

For this method, the bias, therefore, depends on the ACGIH 

Based on the cyclone's penetration curves for 

For dust size distributions in the shaded region, the bias in this method lies within the 
- + 0.10 criterion established by NIOSH for method validation. 
would, therefore, be expected for many workplace aerosols, especially those with small mass 
median dimters. tbuever, bias within 
standard deviations greater than 2.0, which is the case in most workplaces. 

Bias larger than 5 0.10 

0.20 would be expected for dusts with geometric 

Bias can also be caused in a cyclone by the pulsation of the personal sapling purp. 
Bartley, et al. [lo] showed that cyclone wrples with pulsating flow can have negative bias 
as large as -0.22 relative to wrgles with steady flow. The magnitude of the bias depends 
on the amplitude of the pulsation at the cyclone aperture and the dust size distribution. 
For purps with instantaneous flow rates within 202 of the mean, the pulsation bias is less 
than -0.02 for most dust size distributions encountered in the workplace. 

Electric charges on the dust and the cyclone will also cause bias. 
have found electrostatic biases as large as -50%. and show that cyclones made with 
graphi te-fi 1 led nylon eliminate the problem. 

Briant and Moss [ill 

2. Precision. 
sensitive to two factors: the analytical precision and the sapling procedures, 
particularly the quality control system used in the maintenance and calibration of 
samplers. Theoretically, the variance for the overall precision is the sun of the 
variances fran the sanpling and analysis. 
loading on the filter. For the dust loading in an 8-hr -le above 1.5 mg/ma, BowMn, 
et al. [41 find that the enpirically determined sapling error daninates this analytical 
error. 

In a recent review IS], the overall cyclone precision is shoun to be most 

The analytical variance depends on the dust 

Because of the effects of the environment, precision estimates for dust wrplers are much 
more variable than those reported for gas and vapor sapling. In laboratory tests with 
0.01 mg sensitivity bllildnces, the overall precision of lli single respspirable dust -le has 
reldtive standard deviations (Sr) fran 0.043 to 0.145 over concentrations ranging fran 
0.5 to 5 mg/m*. 
c h h r  are more carefully controlled, the estimated Sp is less than 0.031, which is the 
target precision value for a bias equal to f 0.10 in the NIOSH validation criteria. 

In the laboratory studies where the dust concentrations in the test 

In the field tests with 0.01 mg sensitivity balances, precision estimates range frcm 0.144 
to 0.227 over concentrations ranging f m  1 to 10 mg/m*. bhether the larger sr values 
in field tests are due to wrpler perfotmance or to more inhcmogeneous dust concentrations 
in the field tests cannot be detemined fran existing data. 
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HETHOD: MOO NUISANCE WST, RESPIRABLE 
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Figure 1. Bias in respirable dust determination. 
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APPENDIX M 

RADIATION WORK PERMIT AND RADIOLOGICAL DEFICIENCY 
REPORT FORMS 



h 
1 
G 
I 
N 
A 
T 
0 
R 

DATE : 

TIME: 

- 

R 
B 
E - 
R 
E 
SI4 
P A  
O N  
N A  
S G  
I E  
8 R  
L 
E 

Roan 
LOCATION: (indicate all applrcable locations) 
Rui lding Room 8ui lding 
Building Room Bui (ding Roan 
Pad Pad Pad Other 

REVIEWED: RAD OPS FOREMAN 

ORIGINATOR: DATE: DATE: EMPLOYEE # 
EMPLOYEE # TIME: TIME: 

Name Employee No. Org/Conpany Job/CLassification Supervisor 

DOE 5000.3A, CATEGORIZATION: t I Emergency 
I I Unusual Occurrence [ 1 Off Normal 
[ 1 Internally Reportable 
OPS Manager: (if applicable) 

DATE: 
EMPLOYEE # TIME: 

~~ 

DESCRIPTION OF EVENT: (Check all that apply. If none apply, check "other" and explain) 
[ I General Area Contamination [ I wound (confirmed positive) 
[ I Personnel Contamination (Skin) [ I Failure to Obtain/Adhere to Pre-evolution 
[ I Conpany Clothing Contamination 
[ ] Personal Clothing Contamination I Misuse of Respiratory System 
[ I Contamination in Uncontrolled Area 1 Radiological Posting Violation 
[ I Spill Contributing to Area Contamination [ I Dosimeter Lost/Not Worn 
[ I Loss of Radioactive Sources [ I Improper Use of Radiological Containnent 
[ I Improperly Marked Radioactive Material [ 1 Inproper Disposal of Rad Uaste 
[ I Improper or Lacking Radiological Posting [ 1 Improper Uearing of Anti-C Clothing 
[ I ALARA Concerns [ 1 Improper Frisking of PersomeI/ltems 
[ 1 Exceeding Exposure Limits [ 1 PotentiaI/Confirmed Inhalation Ingestion 
[ I Exceeding Exposure Administrative Limit [ 1 LOSS of Contaimt/Control 
[ I Procedure Violation/Inadeqwcy [ 1 Other 
[ I Rad Work Permit Violation/lnadequacy 
[ I Positive SAAH Alarm Y/O Respiratory Protection 

[ I Poor Housekeeping in ControlLed Area 

MANAGER RESPONSI8LE FOR CORRECTIVE ACTION: 

~~ ~ 

DESCRIPTION OF DEFICIENCY: INCLUDE DOCUMENTATION - RUPS, SURVEYS, AIR SAMPLES RESULTS, ETC. 
ANSWER WHO, WHAT, WHEN, WHERE, WHY, AND HCU 
(use additional pages as necessary) 

TARGET DATE: RADIOLOGICAL BUILDING ENGINEER 

NAME : 

THIS RDR APPEARS TO HAVE BEEN ADEOUATELY ADDRESSED, 
REOUIRES NO FURTHER ACTION, AND IS CLOSED. 

I RBE MANAGER: 
I 

DATE: 

DATE : 

T IHE : 

ACTIONS TAKEN INCLUDING THOSE TO PREVENT RECURRENCE: 
(use additional pages as necessary) 

~~~ 

I HAVE CORRECTED THIS RDR AND RECOMMEND CLOSEOUT. DATE: 

RESPONSIBLE MANAGER: EMPLOYEE #: 
~ ~~ 

STATUS: [ I Satisfactory [ 1 Unsatisfactory I I Redirected NAME : 

CONCURRENCE: EMPLOYEE #: 1 DATE: 

APPARENT CAUSE CATEGORY: [ I Procedures [ ] ComNnications [ ] Equipnent [ I Training [ 1 Personnel 
[ 1 Management Systems I Planning 1 Other 



RADIATlON WCRK PERMIT NO. : 
Date: Rocky Flats Plant i ~ E X T E N D E D  

I 
I 

1 Location: Bldg Supervisor: Phone RWP Starts RWP Ends 
Area: Name: 

j rSgecii ic Task or Operation IWO/PROCEDURE +T 
I /  

- Pen 
- Tent 

- Air Mover 
- HEPAVacuum 

ALARA REVIEW REQUJRED 

Point Source 

Y- N- 

Removable 
Fixed 

mR/hr  G 
mRem/hr N 

N/G fiatio 

-Protective CIothing 
Inspection Only 

__ Coveralls 
Shoe Covers 
Surgeon Gloves 

pair 
Anti-C Coveralls 
Wet Suit 
Plastic Booties 
Rubber Boots 

type 
Work Gloves 

type 

- i iood 

__ Tage Openings 

S D W M R 0 NA 
S D W M R 0 NA 
S D W M R  0 NA 
S D W M R 0 NA 
S D W M R 0 NA 

R E Q U I R E M E N T S  

Respiratory 
- Full Face, Particulate 
- Full Face, Airline 

Supplied Air Suit 
- Portable SAAM 
- Lapel Air Sample 

Dosimetry 
- XX-TLD SfiD 

EXT 
Other 

,- Pre/Post Bioassay 
DO NOT EXCEED 

m Re m/i n d ividu al 
on this RWP/day 

- Full Start 
- Oncall - -l None 

Rad Ops Coverage 

Rad Eng-Y-N 
Name: r Phone: 

I 
I 

i I I 
, I 
I I 

S U R V E Y S  

1 I I 

e - 
RC Foreman Signature Employee d Date 



RADIATION W O R K  PERMIT 

1 Fi j Mi j LAST NAME SIGNATURE j EMPLOYEE x /  DATE 1 I N  1 OUT\ AREA 
, 

I [ I  I I I /  
1 1  I i 1 i 

1 I 

Rocky Flats Plant 

PERSONNEL ROSTER 

CODE DoSgReO/;D0se 1 * *  Total 

I 
! ! 

RWP !$ 

I I I I 
I 

N/G RATIO: 

I t  I I 

&e read, understand and will comply with Radiation Worker Responsibilities and the requirements of 1 $ 1  rhe RWP. I I 

I 
I 
[ I  

I I I ! I 
1 

3= Supplied Breathing Air Garmet 0 

I I I  

I 
I- RETURN COMPLETED FORMS TO RADIOLOGICAL OPERATIONS 

- - 
-? 

7,- -474:a ( 1  /9 i )  

I 

I i I i 
l i  

[ I  I 
I t  1 I 1 1  I I I 

I 
I I 

I I I 

I? I I I I I 
i 

I I 
1 1 I I I 
I I I ! 
j I  I 

I 

I 
I 
I 

I 
, I 1  I i i  

r I I I 
! i I 
1 ! I I I 

I 

i 

I 

I 

I i 

I !  
I 

1 

I 

I 
I 

1 

i 

i 

I 
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